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promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.
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Foreword

The text of document 34C/499/FDIS, future edition 1 of IEC 61347-2-2, prepared by SC 34C,
Auxiliaries for lamps, of IEC TC 34, Lamps and related equipment, was submitted to the IEC-
CENELEC parallel vote and was approved by CENELEC as EN 61347-2-2 on 2000-11-01.

This European Standard, together with EN 61347-1, supersedes EN 61046:1994 + A1:1996.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop)  2001-08-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow)  2003-11-01

This standard shall be used in conjunction with EN 61347-1:2001.

NOTE In this standard, the following print types are used:
- requirements : in roman type;

- test specifications: in italic type;

- notes: in smaller roman type.

Annexes designated "normative" are part of the body of the standard.
In this standard, annexes A to F, H, | and ZA are normative and annex G is informative.
Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61347-2-2:2000 was approved by CENELEC as a
European Standard without any modification.

Copyright by the European Committee For Electrotechnical Standardization
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INTRODUCTION

This first edition of IEC 61347-2-2, published in conjunction with IEC 61347-1, represents an
editorial review of IEC 61046. The formatting into separately published parts provides for ease
of future amendments and revisions. Additional requirements will be added as and when a
need for them is recognized.

This standard, and the parts which make up IEC 61347-2, in referring to any of the clauses of
IEC 61347-1, specify the extent to which such a clause is applicable and the order in which the
tests are to be performed; they also include additional requirements, as necessary. All parts

which make up IEC 61347-2 are self-contained and, therefore, do not include references to
each other.

Where the requirements of any of the clauses of IEC 61347-1 are referred to in this standard
by the phrase "The requirements of clause n of IEC 61347-1 apply", this phrase is interpreted
as meaning that all requirements of the clause in question of part 1 apply, except any which are

clearly inapplicable to the specific type of lamp controlgear covered by this particular part of
IEC 61347-2.

© BSI 05-2001
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LAMP CONTROLGEAR -

Part 2-2: Particular requirements for d.c. or a.c. supplied
electronic step-down convertors for filament lamps

1 Scope

This part of IEC 61347 specifies particular safety requirements for electronic step-down
convertors for use on d.c. supplies up to 250 V or a.c. supplies up to 1 000 V at 50 Hz or 60 Hz
and rated output voltage <50 V r.m.s. at a frequency deviating from the supply frequency or

<504/2 V unsmoothed d.c. between conductors or between any conductor and earth,
associated with tungsten-halogen lamps as specified in IEC 60357 and other filament lamps.

NOTE The limit of 530 V rated output voltage is in accordance with band | of IEC 60449,

Particular requirements for electronic step-down convertors with means of protection against
overheating are given in annex C.

Particular requirements for stationary independent SELV convertors, which are part of the
wiring in installations, are given in annex |.

Performance requirements are covered by IEC 61047.

Plug-in convertors, being part of the luminaire, are covered as for buili-in convertors by the
additional requirements of the luminaire standard.

2 Normative references

For the purpose of this part of IEC 61347, the normative references given in clause 2 of
JEC 61347-1 which are mentioned in this standard apply, together with the following normative
references.

IEC 60051 (all parts), Direct acting indicating analogue electrical measuring instruments and
their accessories

IEC 60065, Safety requirements for mains operated electronic and related apparatus for
household and similar general use

IEC 60083, Plugs and socket-outlets for domestic and similar general use standardized in
member countries of IEC

IEC 60085, Thermal evaluation and classification of electrical insulation
IEC 60127 (all parts), Miniature fuses

IEC 60269-2, Low-voltage fuses — Part 2: Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application)

© BSI 05-2001
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IEC 60269-2-1, Low-voltage fuses — Part 2-1. Supplementary requirements for fuses for use by
authorized persons (fuses mainly for industrial application) — Sections | to V: Examples of types
of standardized fuses

IEC 60269-3:1987, Low-voltage fuses — Part 3: Supplementary requirements for fuses for use
by unskilled persons (fuses mainly for household and similar applications)

IEC 60269-3-1, Low-voltage fuses — Part 3-1: Supplementary requirements for fuses for use by
unskilled persons (fuses mainly for household and similar applications) — Sections | to IV

IEC 60357, Tungsten-halogen lamps (non-vehicle)

IEC 60364-4-41, Electrical installations of buildings — Part 4: Protection for safety — Chapter 41:
Protection against electric shock

IEC 60449, Voltage bands for electrical installations of buildings

IEC 60454 (all parts), Specifications for pressure-sensitive adhesive tapes for electrical
purposes

IEC 60598-2-6, Luminaires — Part 2: Particular requirements — Section 6: Luminaires with
built-in transformers for filament lamps

IEC 60742:1983, Isolating transformers and safely isolating transformers — Requirements
Amendment 1 (1992)

IEC 60906 (all parts), IEC system of plugs and socket-outiets for household and similar
purposes

IEC 60906-1, /IEC system of plugs and socket-outlets for household and similar purposes —
Part 1: Plugs and socket-outlets 16 A 250 V a.c.

IEC 61047, DC or a.c. supplied electronic step-down convertors for filament lamps —
Performance requirements

IEC 61347-1, Lamp controlgear — Part 1: General and safety requirements

3 Definitions

For the purpose of this part of IEC 61347, the definitions given in clause 3 of IEC 61347-1
apply, together with the following:

3.1

electronic step-down convertor (convertor)

unit inserted between the supply and one or more tungsten-halogen or other filament lamps
which serves to supply the lamp(s) with its (their) rated voltage, generaily at high frequency.
The unit may consist of one or more separate components and may include means for
dimming, correcting the power factor and suppressing radio interference

© BSt 05-2001
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3.2
d.c. or a.c. supplied convertor
convertor that includes stabilizing elements for operating one or more filament lamps, generally

at high frequency

3.3

safety extra-low voltage (SELV)-equivalent convertor

built-in or associated convertor for operating one or more filament lamps with an output voltage
equivalent to a SELV

NOTE For the purposes of this standard, SELV-equivalent convertors, complying with 8.1 and 8.2 are deemed as
giving protection against electric shock equivalent to SELV.

34

independent SELV convertor

convertor providing a SELV output isolated from the supply mains by means such as a safety
isolating transformer, as specified in IEC 60742

3.5

associated convertor

convertor designed to supply specific appliances or equipment, incorporated or not incor-
porated, but specially designed to be used only with the specific appliance(s) or equipment

3.6
stationary convertor
either a fixed convertor or one which cannot be easily moved from one place to another

3.7

plug-in convertor

convertor incorporated in an enclosure provided with an integral plug as the means of
connection of the electrical supply

3.8

rated output voltage

output voltage, at rated supply voltage, rated frequency and at unity power factor, assigned to
the convertor

3.9

half-resistance effect

effect which can occur at the end of lamp life due to filament deformation or crystallization
effects resulting in a partial short-circuit of the lamp filament, which can cause overloading of

the convertor

3.10

arcing

effect which can occur in lamps at a voltage of >20 V and which can cause overloading of the
convertor

4 General requirements

The requirements of clause 4 of IEC 61347-1 apply, together with the following additional
requirement:

Independent SELV convertors shall comply with the requirements of annex|l. This includes
insulation resistance, electric strength, creepage distances and clearances of the outer case.

© BSI 05-2001
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5 General notes on tests

The requirements of clause 5 of IEC 61347-1 apply, with the following additional requirement:
Number of specimens

The following number of specimens shall be submitted for testing:

— one unit for the tests of clauses 6 to 12 and 15 to 21;

—~ one unit for the tests of clause 14 (additional units or components, where necessary, may
be required in consultation with the manufacturer).

6 Classification

Convertors are classified according to the method of installation given in clause 6 of
IEC 61347-1 and according to:

Protection against electric shock

— SELV-equivalent or isolating convertors (this type of convertor can be used instead of
double-wound transformers with reinforced insulation; see IEC 60598-2-6);

auto-wound convertors;

independent SELV convertors.

7 Marking

7.1 Mandatory marking

Convertors, other than integral convertors, shall be clearly and durably marked, in accordance
with the requirements of 7.2 of IEC 61347-1, with the following mandatory markings:

— items a), b), ¢), d), e), f), k), I}, m) of 7.1 of IEC 61347-1 together with
— rated output voltage.

7.2 Information to be provided if applicable

In addition to the above mandatory markings, the following information, if applicable, shall be
given either on the convertor, or be made available in the manufacturer’'s catalogue or similar;

— items h), i), and j) of 7.1 of |EC 61347-1 together with
— mention whether the convertor has mains-connected windings,
— mention that they are SELV-equivalent convertors, if applicable.

© BSI 05-2001
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8 Protection against accidental contact with live parts

The requirements of clause 10 of IEC 61347-1 apply, together with the following additional
requirements:
8.1

For SELV-equivalent convertors, the accessible parts shall be insulated from live parts by
double or reinforced insulation.

Subclauses 9.3.4 and 9.3.5 of IEC 60085 shall apply.

8.2
Output circuits of SELV-equivalent convertors may have exposed terminals if

— the rated output voltage under load does not exceed 25V r.m.s.;

— the no-load output voltage does not exceed 33V r.m.s. or 3342 V peak or 3342 V
unsmoothed d.c.

Compliance is checked by measuring the output voltage when steady conditions are
established, the convertor being connected fo rated supply voltage and rated frequency. For
the test under load, the convertor is loaded with a resistance which would give rated output at
rated output voltage.

For convertors with more than one rated supply voltage, the requirement is applicable for each
of the rated supply voltages.

NOTE The limit of 25 V r.m.s. is based on IEC 60364-4-41.

Convertors with a rated output voltage above 25 V shall have insulated terminals.

In the case of capacitors which are connected between SELV-equivalent output and primary
circuits, two capacitors in series with the same value according to 9.3.4 of IEC 60065 shall be

used.

Each capacitor shall comply with the requirements of 14.2 of IEC 60065.

In the case of resistors which are connected to SELV-equivalent output and primary circuits,
two resistors in series with the same value shall be used.

If other components are necessary for bridging the separating transformer, for example
resistors, clause 14 of IEC 60065 shall apply.

8.3
Convertors incorporating capacitors of a total capacitance exceeding 0,5 uF shall be

constructed so that the voltage at the convertor terminations does not exceed 50 V, 1 min after
disconnection of the convertor from a source of supply at rated voltage.

© BSI 05-2001
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9 Terminals

The requirements of clause 8 of IEC 61347-1 apply.

10 Provisions for earthing

The requirements of clause 9 of IEC 61347-1 apply.

11 Moisture resistance and insulation

The requirements of clause 11 of IEC 61347-1 apply, together with the following additional
requirements:

For SELV-equivalent convertors, the insulation between input and output terminals not bonded
together shall be adequate.

With double or reinforced insulation, the resistance shall be not less than 4 MQ.

12 Electric strength

The requirements of clause 12 of IEC 61347-1 apply, together with the following additional
requirement.

Insulation conditions of windings of separating transformers in SELV-equivalent convertors
shall apply according to 14.3.2 of IEC 60065.

13 Thermal endurance test for windings

The requirements of clause 13 of IEC 61347-1 are not applicable.

14 Fault conditions

The requirements of clause 14 of IEC 61347-1 apply, together with the following additional
requirements:

In the case of convertors provided with the marking V the requirements specified in annex C
shall be fulfilled.

In addition, the output voltage of the convertor, when operated under fault conditions, shall not
exceed 115 % of the rated output voltage.

15 Transformer heating

In SELV-equivalent convertors, windings of separating transformers shall be tested according
to 7.1 of IEC 600865.

15.1 Normal operation

For normal operation the values in column | of table 3 of IEC 60065 shall apply.

© BSI 05-2001
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15.2 Abnormal operation

For operation under abnormal conditions according to clause 16 and fault conditions according
to clause 14 of this standard, the values in column || of table 3 of IEC 60065 shall apply.

The values of the temperature rise in table 3 of IEC 60065, columns | and H, are based on a
maximum ambient temperature of 35 °C. Because the test will be made with the case
temperature at t,, the relevant ambient temperature shall be measured and the values in
table 3 changed respectively. If these temperature rises are higher than those allowed by the
class of the relevant insulating material, the nature of the material is the governing factor. The
permissible temperature rises are based on the recommendations in IEC 60085. The materials
quoted in table 3 of IEC 60085 are shown only as examples. If materials other than those listed
in IEC 60085 are used, the maximum temperatures shall not exceed those which have proved
to be satisfactory.

Tests shall be made under conditions such that the convertor is brought to {, as reached under
normal operation.

NOTE The test can be carried out in such a way that the convertor is operated at thermal equilibrium under normal
conditions in the test enclosure described in annex F, in an ambient temperature such that a case temperature of

t, fg °C is obtained.

For moulded-in transformers specially prepared samples provided with thermocouples shall be
submitted for testing.

16 Abnormal conditions
The convertor shall not impair safety when operated under abnormal conditions.

In addition, the output voltage of the convertor when operated under fault conditions shall not
exceed 115 % of the rated output voltage.

Compliance is checked by the following test at any voltage between 90 % and 110 % of the
rated supply voltage.

Each of the following conditions shall be applied with the convertor operating according to the
manufacturer's instructions (including heatsinks, if specified) for 1 h.

a) No lamp is inserted.

b) Double the number of lamps of the type for which the convertor is designed are connected
in parallel to the output terminals.

c) The output terminals of the convertor shall be short-circuited. If the convertor is designed
for operation of more than one lamp, each pair of outpul terminals for connecting a lamp
shall be short-circuited in turn.

During and at the end of the tests specified under a) to c), the convertor shall show no defect
impairing safety, nor shall any smoke or flammable gases be produced.

© BSI 05-2001
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17 Construction

The requirements of clause 15 of 1EC 61347-1 apply, together with the following additional
requirement.

Socket-outlets in the output circuit shall not accept plugs complying with IEC 60083 and
IEC 60906; neither shall it be possible to engage plugs accepted by socket-outlets in the output
circuit with socket-outlets complying with IEC 60083 and IEC 60906.

Compliance is checked by inspection and by manual test.

18 Creepage distances and clearances

Unless otherwise specified in clause 14, the requirements of clause 16 of IEC 61347-1 apply.

19 Screws, current-carrying parts and connections

The requirements of clause 17 of IEC 61347-1 apply.

20 Resistance to heat, fire and tracking

The requirements of clause 18 of IEC 61347-1 apply.

21 Resistance to corrosion

The requirements of clause 19 of IEC 61347-1 apply.

© BS1 05-2001

Copyright by the European Committee For Electrotechnical Standardization
Tue Dec 04 09:09:16 2001



STD.BSI BS EN bl347-2-2~ENGL 2001 M Lk24kb9 0913175 L39 MW

Page 14
EN 61347-2-2:2001

Annex A
(normative)

Test to establish whether a conductive part
is a live part which may cause an electric shock

The requirements of annex A of IEC 61347-1 apply.

Annex B
(normative)

Particular requirements for thermally protected
lamp controlgear

The requirements of annex B of IEC 61347-1 are not applicable.

Annex C
(normative)

Particular requirements for electronic lamp controlgear
with means of protection against overheating

The requirements of annex C of IEC 61347-1 apply.

Annex D
(normative)

Requirements for carrying out the heating
tests of thermally protected lamp controlgear

The requirements of annex D of IEC 61347-1 apply.

Annex E
(normative)

Use of constant S other than 4 500 in {, tests
The requirements of annex E of IEC 61347-1 apply only for windings of 50/60 Hz.
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Annex F
(normative)

Draught-proof enclosure
The requirements of annex F of IEC 61347-1 apply.

Annex G
(informative)

Explanation of the derivation of the values of pulse voltages
The requirements of annex G of IEC 61347-1 are not applicable.

Annex H
(normative)

Tests

The requirements of annex H of IEC 61347-1 apply.
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Annex |
(normative)

Particular additional requirements for independent
SELYV d.c. or a.c. supplied electronic step-down
convertors for filament lamps

NOTE The text of this annex is partially taken from IEC 60742 and its amendment 1.

1.1 Scope

This annex applies to independent convertors for use as the SELV supply for class IH
luminaires of 25 A maximum. It consists of the relevant requirements of IEC 60742 according
to 4.12 of that standard for associated transformers.

1.2 Definitions

.21

short-circuit proof convertor

convertor in which the temperature rise does not exceed the specified limits when the convertor
is overloaded or short-circuited and which remains capable of functioning after the overload is
removed

1.2.2

non-inherently short-circuit proof convertor

short-circuit proof convertor which incorporates a protective device which opens the circuit or
reduces the current in the input circuit or the output circuit when the convertor is overloaded or
short-circuited

NOTE Examples of protective devices are fuses, overload releases, thermal fuses, thermal links, thermal cut-outs,
PTC resistors and automatic break-off mechanical devices.

1.2.3

inherently short-circuit proof convertor

short-circuit proof convertor in which the temperature, in the case of overioad or short circuit
and in the absence of a protective device, does not exceed the specified limits, and which
continues to function after the overload or short circuit is removed

1.2.4

fail-safe convertor

convertor which, after abnormal use, fails to function but presents no danger to the user or
surroundings

1.2.5

non-short-circuit proof convertor

convertor designed to be protected against excessive temperature by means of a protective
device which is not incorporated in the convertor

1.2.6
HF transformer
component part of the convertor operating with frequency deviating from the supply frequency
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Independent convertors are classified as follows:

1.3.1 According to their protection against electric shock

— class | convertors;
— class Il convertors.

1.3.2 According to the short-circuit protection or protection against abnormal use

fail-safe convertors;

non-short-circuit proof convertors.

1.4 Marking

non-inherently short-circuit proof convertors;
inherently short-circuit proof convertors;

When symbols are used, they shall be as follows:

PRI Input
SEC Output
J— Direct current
N Neutral
~ Single phase
+— Fuse link (add symbol for time-current characteristic)

Rated maximum ambient temperature

Frame or core terminal

Safety isolating convertor

F orOE)F

Fail-safe convertor

8.

Non-short-circuit proof convertor

5.

Short-circuit proof convertor
(inherently or non-inherently)

The last three symbols may be arranged with symbols for isolating convertors or for safety

isolating convertors.

EXAMPLE 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 be not less than 5 mm, unless the largest
dimension of the convertor does not exceed 15 cm, in which case the dimension of the symbol
may be reduced, but the length of the sides of the outer square shall be not less than 3 mm.
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1.5 Protection against electric shock

I1.5.1 There shall be no connection between the output circuit and the body or the protective
earthing circuit, if any, unless this is allowed under the conditions specified in 8.2.

Compliance is checked by inspection.

1.5.2 The input and output circuits shall be electrically separated from each other, and the
construction shall be such that there is no possibility of any connection between these circuits,
either directly or indirectly, through other metal parts.

The expression ‘circuits’ also covers windings of the internal HF transformer of the convertor, if
any.

In particular, precautions shall be taken to prevent

— undue displacement of input or output windings or the turns of the HF transformer thereof;
— undue displacement of internal circuits or wires for external connections;

— undue displacement of parts of circuits, or of internal wiring, in the event of rupture of wires
or loosening of connections;

— wires, screws, washers and the like from bridging any part of the insulation between the
input and output circuits, including the connections of windings of the HF transformer,
should they loosen or become free.

It is not to be expected that two independent fixings will become loose at the same time.

Compliance is checked for the convertor by inspection, taking 1.5.2.1 up to and including 1.5.2.5
into consideration, and, for the convertor enclosure, by the tests of 4.13 of IEC 60598-1.

1.5.2.1 The insulation between the input and output winding(s) of the HF transformer shall
consist of double or reinforced insulation, unless the requirements of 1.5.2.4 are complied with.

In addition, the following requirements apply:

— for class Il convertors, the insulation between the input circuits and the body, and between
the output circuits and the body shall consist of double or reinforced insulation;

- for class | convertors, the insulation between the input circuits and the body shall consist of
basic insulation, and the insulation between the output circuits and the body shall consist of
supplementary insulation.

I.5.2.2 Where an intermediate metal part (for example, the magnetic core of the HF
transformer) not connected to the body is located between the input and output windings of the
HF transformer, the insulation between the input and output windings via the intermediate
metal part shall consist of double or reinforced insulation, and, for class |l convertors, the
insulation between the input windings and the body and between the output windings and the
body via the intermediate metal part of the HF transformer shall consist of double or reinforced
insulation.
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The insulation between the intermediate metal part and the input or output windings of the HF

transformer shall, in both cases, consist of at least basic insulation rated for the relevant circuit
voltage.

An intermediate part which is separated from one of the windings by double or reinforced
insulation is considered as being connected to the other winding of the HF transformer.

1.5.2.3 Where serrated tape is used as insulation, at least one additional layer shall be applied
to reduce the risk of serration of two adjacent layers.

1.5.2.4 For class | convertors for fixed connection, the insulation between the input and output
windings of the HF transformer may consist of basic insulation plus protective screening
instead of double or reinforced insulation, provided the following conditions are complied with.

For the purpose of this subclause, the expression "windings" does not include internal circuits.
a) The insulation between the input winding and the protective screen shall comply with the
requirements for basic insulation (rated for the input voltage).

b) The insulation between the protective screen and the output winding shall comply with the
requirements for basic insulation (rated for the output voltage).

¢) The metal screen shall, unless otherwise specified, consist of a metal foil or of a wire-
wound screen extending at least the full width of one of the windings adjacent to the
screen; a wire-wound screen shall be wound tight without space between the turns.

d) The metal screen shall, in order to prevent eddy current losses due to creation of a shorted
turn, be so arranged that both edges cannot simultaneously touch a magnetic core.

e) The metal screen and its lead-out wire shall have a cross-section sufficient to ensure that,
if a breakdown of insulation should occur, an overload device will open the circuit before
the screen is destroyed.

f) The lead-out wire shall be soldered to the metal screen or fixed in an equally reliable
manner.

1.5.2.5 The last turn of each winding of the HF transformer shall be retained by suitable
means, for example, by tape or a suitable bonding agent.

Where cheekless bobbins are used, the end turns of each layer shall be retained by suitable
means. Each layer can, for example, be interleaved with adequate insulation material
projecting beyond the end turns of each layer and, moreover

either

— the winding(s) shall be impregnated with hard-baking or cold-setting material, substantially
filling the intervening spaces and effectively sealing off the end turns;

or

— the winding(s) shall be held together by means of insulating material.

It is not expected that two independent fixings will become loose at the same time.

Compliance is checked for the convertor by inspection, taking 1.5.2.1 up to and including 1.5.2.5
into consideration and clauses 11, 12 and 1.8 of this standard, and, for the convertor enclosure,
by the tests of 4.13 of IEC 60598-1.
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I.5.3 The input and output circuits are permitted to be bridged by components, such as
capacitors, resistors and opto-couplers.

1.5.3.1 Capacitors and resistors shall comply with 8.2 of this standard.

1.5.3.2 Opto-couplers

Under consideration.

1.6 Heating

1.6.1 Convertors and their supports shall not attain excessive temperature in normal use.

Compliance is checked by the test of 1.6.2. Moreover, the following requirements apply to the
windings.

1.6.1.1 If the manufacturer has neither stated which classified material has been used, nor
stated any value of t, and the measured temperature rise does not exceed the value given in
table 1.1 for class A material, the tests of 1.6.3 are not made.

However, if the measured temperature rise exceeds the value given in table .1 for class A
material, the active parts of convertors (magnetic core and windings) are submitted to the tests
of 1.6.3. The temperature of the heating cabinet is chosen according to table 1.2. The
temperature rise value to be chosen in table 1.2 is the next higher value to the measured
temperature rise value.

1.6.1.2 If the manufacturer has not stated which classified material has been used but has
stated a value of {,, and the measured temperature rise does not exceed the value given in
table 1.1 for class A material, taking the value of {, into account (see 1.6.2), the tests of 1.6.3

are not made.

However, if the measured temperature rise, taking the value of t, into account, exceeds the
value given in table 1.1 for class A material, the active parts of convertors (magnetic core and
windings) are submitted to the tests of 1.6.3. The temperature of the heating cabinet is chosen
according to table 1.2, taking the value of {, into account. The temperature rise value to be
chosen in table 1.2 is the next higher value to the calculated temperature rise value.

1.6.1.3 If the manufacturer has stated which classified material has been used, but has not
stated any value of t, and the measured temperature rise does not exceed the relevant value
given in table .1, the tests of 1.6.3 are not made.

However, if the measured temperature rise exceeds the value given in table 1.1, the convertor
is deemed not to comply with the requirements of this clause.

1.6.1.4 If the manufacturer has stated which classified material has been used and has stated
a value of t,, and the measured temperature rise does not exceed the relevant value given in
table 1.1, taking the value of {, into account, the tests of 1.6.3 are not made.

However, if the measured temperature rise, taking the value of {, into account, exceeds the
value given in table 1.1, the convertor is deemed not to comply with the requirements of this
clause.
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1.6.2 Temperature rises are determined under the following conditions when steady state is
established.

The test and the measurements are made in a draught-free location having dimensions such
that the test results are not influenced. If the ¢, rating of the convertor exceeds 50 °C, the room

temperature during the test shall be within 5 °C of the ¢, rating and shall preferably be at the ¢,
rating.

Portable convertors are placed on a dull, black painted plywood support, stationary convertors
are mounted as in normal use, also on a dull, black painted plywood support. The support is
approximately 20 mm thick and has dimensions which are at least 200 mm in excess of those
of the orthogonal projection of the specimen on the support.

Convertors are connected to rated supply voltage and loaded with a resistance which would
give rated output at rated output voltage and, for a.c. current, at rated power factor.

No adjustments are made, except that the supply voltage is increased by 6 %.

Associated convertors are operated under the conditions occurring when the appliances or
other equipment is operated under the conditions of normal use indicated in the specification
for the relevant appliance or equipment. If the design of the appliance or other equipment is
such that the convertor can be operated without load, the test is repeated under no-load
conditions.

Temperature rises of windings are determined by the resistance method or by means of
thermocouples so chosen and positioned that they have the minimum effect on the temperature
of the part under test. In this case, specially prepared samples need to be submitted.

When determining the temperature rise of windings, the ambient temperature is measured at
such a distance from the specimen that it does not influence the temperature reading. At this
point, the temperature of the air shall not vary by more than 10 K during the test.

During the test,

— for convertors without a {; marking, the temperature rise shall not exceed the values shown
in table 1.1;

— for convertors with a f, marking, the sum of the temperature rise and {, shall not exceed the
sum of the values shown in table 1.1 and 25 °C.

EXAMPLE - Allowed temperature rise of windings for
a) convertor t, = +35 °C, class A material
At+35<75+25

At<85K

b) convertor t, = -10 °C, class E material
At+(-10) <90 + 25
At< 125K
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Also, the electrical connections shall not work loose, creepage distances and clearances shall
not be reduced to less than the values specified in 1.11. Sealing compound shall not flow out
and overload protection devices shall not operate.

Table 1.1 — Values of temperature rises in normal use

Parts Temperature rise
K

Windings (with which bobbins and laminations have
contact), if the winding insulation is

- of class A material *

i 75
— of class E material 90
- ofclass B mater.ial 05
- ofclass F maten‘al 115
— of class H material 140

- of other material ®

a The material classification is in accordance with IEC 60085 or IEC 60317-0-1 or equivalent standards.

b If materials other than those specified in IEC 60085 under classes A, E, B, F and H are used, they shall
withstand the tests of 1.6.3

NOTE In the future, this classification will be replaced by t, marking (requirements are under consideration).

The values in the table are based on an ambient temperature not normally exceeding 25 °C,
but occasionally reaching 35 °C.

The winding temperatures are based on |IEC 60085, but have been adjusted to take into
account the fact that, in these tests, the temperatures are mean and not hot-spot values.

Immediately after this test, the sample shall withstand an electric strength test as specified in
1.8.3, the test voltage being applied between input and output windings only.

For class | convertors, care is taken that other insulation is not stressed by a voltage exceeding
the relevant value specified in 1.8.3.

It is recommended that the measurement be made on each winding separately, and that the
resistance of windings at the end of the test be determined by taking resistance measurements
as soon as possible after switching off, and then at short intervals, so that a curve of resistance
against time can be plotted to ascertain the resistance at the instant of switching off.

For convertors with more than one output winding or a tapped output winding, the results to be
considered are those showing the greatest temperature rise.

For convertors having other than continuous working conditions, the test conditions may be
found in the relevant clauses.
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The value of the temperature rise of a winding is calculated from the formuia with
x = 234,5 for copper;

x = 229 for aluminium;

at=Re=Ri ) -t)
Ry

and where
At is the temperature rise above t,, in kelvins;
R, is the resistance at the beginning of the test, at temperature t;, in ohms;

R, is the resistance at the end of the test, when steady conditions have been established,
in ohms;

Y is the room temperature at the beginning of the test, in degrees Celsius;
tH is the room temperature at the end of the test, in degrees Celsius.

At the beginning of the test, the windings shall be at room temperature.
1.6.3 Tests

When applicable (see 1.6.1), the active parts of the convertors (magnetic core and windings)
are subjected to the following cycling test, each cycle consisting of a heat run, a moisture
treatment and a vibration test. Measurements are made after each cycle.

The number of specimens shall be as indicated in clause 5 (three additional specimens). The
specimens shall be subjected to 10 test cycles.

1.6.3.1 Heat run

Dependent on the type of insulation, the specimens are kept in a heating cabinet for the time
and the temperature specified in table 1.2.

The temperature in the heating cabinet shall be maintained to within a tolerance of 3 °C.
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Table 1.2 — Test temperature and testing time {in days) per cycle

Test temperature Temperature rise for insulation systems*
°C K
75 90 95 115 140

220 - - - - A
210 - - - - 7
200 - - - 4 14
190 - - - 7 -
180 - - - 14 -
170 - - 4 - -
160 - - 7 - -
150 - 4 - - -
140 - 7 - - -
130
120

Pl
]
|
1
|

Temporary classification
assigned for the tests of
clause 1.7 only

* Based on an ambient temperature of 25 °C, occasionally reaching 35 °C.

1.6.3.2 Moisture treatment

The specimens are submitted for two days (48 h) to a moisture treatment according to
clause 11 of IEC 61347-1.

1.6.3.3 Vibration test

With the axis of the windings vertical, the specimens are submitted for 1 h to a vibration test,
exerting a maximum acceleration of 1,5 g at rated supply frequency.

1.6.3.4 Measurements

After each cycle the insulation resistance and electric strength are measured according to
1.8.1. After the heat runs, the specimens are allowed to cool down to ambient temperature
before the moisture treatment is made.

The values of the test voltage for the dielectric test according to clause 1.8 are, however,
reduced to 35 % of the specified values and the testing time shall be doubled, except that the
windings test according to 1.8.3 shall be made with a test voltage of at least 1,2 times rated
supply voltage. A specimen is considered not to comply with the windings test if the no-load
current or the ohmic component of the no-load input deviates from the corresponding value,
obtained during the first measurement, by more than 30 %. If, after completion of ail 10 cycles,
one or more specimens have failed, the convertor is considered as not complying with the
endurance test.

In the case of one specimen failing due to breakdown between the turns of a winding, this is

not considered to be a failure of the endurance test. The test can be continued with the
remaining two specimens.
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1.7 Short-circuit and overload protection

1.7.1 Convertors shall not become unsafe due to short circuits and overloads which may occur
in normal use.

Compliance is checked by inspection and by the following tests which are made immediately
after the test according to 1.6.2 without the position of the convertor being changed at 1,06
times rated supply voltage, or, for non-inherently short-circuit proof transformers, at any value
of the supply voltage between 0,94 and 1,06 times rated supply voltage:

— for inherently short-circuit proof convertors, by the tests of 1.7.2;

~ for non-inherently short-circuit proof convertors, by the tests of 1.7.3;

— for convertors provided with non-self-resetting thermal cut-outs which can neither be reset
nor replaced, by the tests of 1.7.5 as if they were of the fail-safe type;

— for non-short-circuit proof convertors, by the tests of 1.7.4;
— for fail-safe convertors, by the tests of 1.7.5;

— for convertors combined with a rectifier, the tests of 1.7.2 or 1.7.3 are made twice, once with
the short circuit applied on one side of the rectifier and again with the short circuit applied
at the other side of the rectifier;

— for high-frequency transformers with more than one output winding or a tapped output
winding, the results to be considered are those showing the greatest temperature rise. All
windings which are intended to be foaded at the same time are loaded at rated output and
then the short circuit or overload, as specified, is made on the chosen output winding.

For the tests of 1.7.2, 1.7.3 and 1.7.4, temperature rise shall not exceed the values given in
table [.3.
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Table 1.3 - Maximum values of temperature rises under short circuit or overload conditions

Insulation classification A | E | B I F | H

Maximum temperature rise
K

Type of protection:
Winding protected inherently 125 140 150 165 185

Winding protected by protective device:

— during first hour or, for fuses having a
rated current exceeding 63 A, during the first

two hours ? 175 190 200 215 235
— after first hour, peak value ° 150 165 175 190 210
— after first hour, arithmetic mean value ° 125 140 150 165 185
External enclosures (which may be touched with

the standard test finger) 80

Rubber insulation of wiring 60

PVC insulation of wiring 60

Supports (i.e. any area on the pine plywood 80

surface covered by convertor)

a  After the test of 1.7.3.3, these values may be exceeded due to the thermal inertia of the convertor.

b Does not apply to the test of .7.3.3.

I.7.2 Inherently short-circuit proof convertors are tested by short-circuiting the output windings
until steady-state conditions are reached.

1.7.3 Non-inherently short-circuit proof convertors are tested as indicated in 1.7.3.1 to 1.7.3.5.

1.7.3.1 The output terminals are short-circuited. The incorporated overload protection device
shall operate before the temperature rise exceeds the values shown in table 1.3 for any value of
the supply voltage between 0,94 and 1,06 times rated supply voltage.

1.7.3.2 If protected by a fuse in accordance with either IEC 60269-2 or IEC 60269-3, or a
technically equivalent fuse, the convertor is loaded for a time T and with a current equal to k
times the current marked on the convertor as the rated current of the protection fuse-link,
where k and T have the values shown in table 1.4.
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Table 1.4 — Rated current of the protection fuse-link

Values marked as rated current T k
of protection fuse-link /, for gG
A h
Ins4 1 2,1
4<i,<16 1 1.9
16 </,<63 1 1,6
63 < I, < 160 2 1,6
160 < I, < 200 3 1,6
For cylindric fuses gG type B for use by unskilled persons (IEC 60269-3-1) and for fuses for use by authorized
persons with fuse-links for bolted connections (IEC 60269-2-1), the value of k is 1,6 for /,, < 16 A.
For D-type fuses for use by unskilled persons (IEC 60269-3-1) for a rated current of 16 A, the value of k is 1,9.

1.7.3.3 If protected by miniature fuses in accordance with IEC 60127 or by a technically
equivalent fuse, the convertor is loaded for 30 min with a current equal to 2,1 times the value of
the rated current of the fuse.

1.7.3.4 If protected by an overload protection device other than a fuse, the convertor is loaded
by a current equal to 0,95 times the value of the lowest current which causes the device to
operate, until steady-state conditions are reached.

1.7.3.5 For the tests of 1.7.3.2 and 1.7.3.3, the fuse-link is replaced by a link of negligible
impedance.

For the tests of 1.7.3.4, the test current is obtained at ambient temperature, commencing at
1,1 times the rated tripping current, which is slowly decreased in steps of 2 % until the current
value is obtained for which the overload protection device does not operate.

If thermal fuses are used, the test current of one specimen shall be increased in steps of 5§ %.
After each step, the convertor shall reach steady-state conditions. This is continued until the
thermal fuse-link fails. This current value is noted. The test is repeated with the other specimen
using 0,95 times the noted value.

1.7.4 Non-short-circuit proof convertors are loaded as indicated in 1.7.3. The protective device
specified by the manufacturer is fitted to the relevant input or output circuit.

Associated non-short-circuit-proof convertors are tested under the most unfavourable
conditions of normal use, with the correct protective device specified by the manufacturer fitted
in the input or output circuit, and in the most unfavourable load conditions for the type of
equipment or circuit for which the convertor is designed. Examples of unfavourable load
conditions may be conlinuous, intermittent or temporary use.
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1.7.5 Fail-safe convertors

1.7.5.1 Three additional specimens are used only for the following test. Convertors used in the
other tests are not subjected to this test.

Each of the three specimens is mounted as for normal use on a 20 mm thick, dull black painted
plywood surface. Each convertor is operated at 1,06 times the rated primary voltage, the output
winding which produced the highest temperature rise during the test of 1.6.2 being initially
loaded with 1,5 times rated output current (or, if this is not possible, the maximum value of the
output current obtainable) until steady-state conditions are reached or the convertor fails

(whichever occurs first).
If the convertor fails, it shall comply, during and after the tests, with the criteria in 1.7.5.2.

If the convertor does not fail, the time to reach steady-state conditions is noted and the chosen
output winding is then short-circuited. The test is continued until the convertor fails. For this
part of the test, each specimen shall do so within a time not longer than that necessary to
attain steady-state conditions, but not exceeding 5 h.

The convertors shall fail safely and comply during and after the tests with the criteria given
inl.7.52.

1.7.5.2 At any time, during the tests of 1.7.5.1,

— the temperature rise of any part of the enclosure of the convertors which may be touched
with the standard test finger shall not exceed 150 K;

— the temperature rise of the plywood support shall nowhere exceed 100 K;

— the convertors shall not emit flames, molten material, glowing particles or burning drops of
insulating material.

After the tests of 1.7.5.1 and after cooling down to ambient temperature,

— the convertors shall withstand a dielectric strength test, the test voltage being 35 % of the
values given in table 1.6, for primary-to-secondary and primary-to-body only;

— enclosures, if any, shall show no holes allowing the standard test finger (see IEC 60529) to
touch bare live parts. in case of doubt, contact with life parts is shown by means of an
electrical contact indicator, the voltage being not less than 40 V.

If one specimen does not pass the test, the complete test is considered as having failed.

1.8 Insulation resistance and electric strength

1.8.1 The insulation resistance and the electric strength of convertors shall be adequate.

Compliance is checked by the tests of clauses 11 and 12 and subclauses 1.8.2 and 1.8.3, which
are made immediately after the test of clause 11 in the humidity or in the room in which the
specimen was brought to the prescribed temperature, after reassembly of those parts which
may have been removed.
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1.8.2 Insulation resistance is measured with a d.c. voltage of approximately 500 V applied, the
measurement being made 1 min after application of the voltage.

The insulation resistance shall be not less than that shown in table L.5.

Table 1.5 — Values of insulation resistances

Insulation to be tested Insulation resistance

MQ

Between live parts and the body:

- for basic insulation 2
— for reinforced insulation 4
Between input circuits and output circuits 5

Between metal parts of class Il convertors which are separated from live parts by
basic insulation only and the body 5

Between metal foil in contact with the inner and outer surfaces of enclosures of
insulating material 2

1.8.3 Immediately after the test of 1.8.2, the insulation is subjected for 1 min to a voltage of
substantially sine-wave form at rated frequency. The value of the test voltage and the points of
application are given in table 1.6.
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Table 1.6 - Test voltages

Working voltage ?
Application of test voltage Vv

<50 200 <200 700 1 000
<450

Between live parts of input circuits and live
parts of output circuits ° 500 2 000 3750 5000 5 500

Over basic or supplementary insulation
between 250 1000 1875 2 500 2750

a) llve parts which are or may become of
different polarity (for example, by the action
of a fuse);

b) live parts and the body if intended to be
connected to protective earth;

c) accessible metal parts and a metal rod of
the same diameter as the flexible cable or
cord (or metallic foil wrapped round the
cable cord) inserted inside inlet bushings,
cord guards and anchorages and the like;

d) live parts and an intermediate metal part;
e) intermediate metal parts and the body.

Over reinforced insulation between the body 500 2 000 3750 5 000 5500
and live parts

a2 Values of test voltage for intermediate values of working voltage are found by interpolation
between tabulated values, except in the column <200 <450, where the values apply without
interpolation.

b These requirements do not apply to circuits separated by an earthed metal screen as
described in 1.5.2.4.

Initially, not more than half the prescribed voltage is applied; then, it is raised rapidly to the full
value.

No flashover or breakdown shall occur during the test, corona effects and similar phenomena
being disregarded.

The high-voltage transformer used for the test shall be capable of supplying a current of at
least 200 mA when the output terminals are short-circuited. The overload releases of the circuit
shall not operate for any current less than 100 mA. The voltmeter used to measure the r.m.s
value of the test voltage shall be of class 2,5 according to IEC 60051.

Care shall be taken that the voltage applied for test between input and output circuits does not
overstress other insulations. If it is stated by the manufacturer that a double insulation system
exists between primary and secondary windings, such as from primary winding to magnetic
core and from magnetic core to secondary winding, each insulation is then tested separately.
The same applies to a double insulation between primary and the body.

For class Il constructions incorporating both reinforced insulation and double insulation, care
shall be taken that the voltage applied to the reinforced insulation does not overstress the
basic or supplementary insulation.
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1.9 Construction

1.9.1 The construction of convertors shall be such that they comply with all the requirements

of specified applications and be resistant to heat, moisture, water and shock (mechanical and
magnetic).

Compliance is checked by the relevant test.

1.9.2 The input and output terminals for the connection of external wiring shall be so located
that the distance between the clamping units of these terminals is not less than 25 mm. If the

distance is achieved by a barrier, this barrier shall be of insulating material and be permanently
fixed to the convertor.

Compliance is checked by inspection and by measurement disregarding intermediate metal
parts.

110 Components
1.10.1 Sockets-outlets in the output circuit shall not accept plugs complying with IEC 60083,

and IEC 60906-1, neither shall it be possible to engage plugs accepted by socket-outlets in the
output circuit with socket-outlets complying with IEC 60083 and IEC 60906-1.

Compliance is checked by inspection and by manual test.

1.10.2 Self-resetting devices shall not be used unless it is certain that there will be no
hazards.

Compliance is checked by inspection and by connecting the convertor for 48 h (lwo days) at
1,06 times the rated input voltage with the output terminals short-circuited.

During these tests, no sustained arcing shall occur and there shall be no damage from other
causes. The device shall also operate satisfactorily.

.11 Creepage distances and clearances

Creepage distances and clearances shall be not less than the values shown in clause 16,
table 3, of IEC 61347-1 and table 1.7.

Creepage distances and clearances in table .7 replace the relevant requirements of
IEC 60598-1, including the illustration of creepage distance and clearance measurements at a
supply terminal as shown in figure 24 of that standard.

The required distances in table 1.7 apply to the terminal without conductors inserted.
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Annex ZA
(normative)

Normative references to international publications

with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of
any of these publications apply to this European Standard only when incorporated in it by
amendment or revision. For undated references the latest edition of the publication referred to
applies (including amendments).

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

Publication
IEC 60051-1

IEC 60065 (mod)

IEC 60083

IEC 60085

IEC 60127

IEC 60269-2

IEC 60269-2-1
(mod)

IEC 60269-3

Year

Series

-
-~

1)

Series

D)

1)

1987

Title

Direct acting indicating analogue electrical
measuring instruments and their
accessories

Audio, video and similar electronic
apparatus - Safety requirements

Plugs and socket-outlets for domestic and
similar general use standardized in
member countries of IEC

Thermal evaluation and classification of
electrical insulation

Miniature fuses

Low-voltage fuses

Part 2: Supplementary requirements for
fuses for use by authorized persons
(fuses mainly for industrial application)

Part 2-1: Supplementary requirements for
fuses for use by authorized persons
(fuses mainly for industrial application) --
Sections | to V: Examples of types of
standardized fuses

Part 3: Supplementary requirements for
fuses for use by unskilled persons (fuses
mainly for household and similar
applications)

1
2

undated reference.

valid edition at date of issue.

EN/HD
EN 60051

EN 60065
+ corr. June

HD 566 S1

EN 60127

EN 60269-2

HD 630.2.1 S4

EN 60269-3
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Publication

[EC 60269-3-1
(mod)

IEC 60357 (mod)

IEC 60364-4-41

(mod)

IEC 60449

IEC 60454

IEC 60598-2-6

IEC 60742 (mod)

+ A1 (mod)

IEC 60906

IEC 60906-1

IEC 61047

IEC 61347-1

Series

1

1983
1992

Series

2000

Title

Part 3-1: Supplementary requirements for
fuses for use by unskilled persons (fuses
mainly for household and simiiar
applications) -- Sections 1 to IV

Tungsten halogen lamps (non-vehicle)

Electrical installations of buildings

Part 4: Protection for safety -- Chapter 41:

Protection against electric shock
Voltage bands for electrical installations
of buildings

Specifications for pressure-sensitive
adhesive tapes for electrical purposes

Luminaires

Part 2; Particular requirements --
Section 6: Luminaires with built-in
transformers or convertors for filament
lamps

Isolating transformers and safety isolating
transformers - Requirements

IEC System of plugs and socket outlets
for household and similar purposes

IEC System of plugs and socket-outlets
for household and similar purposes
Part 1: Plugs and socket-outlets 16 A
250V a.c.

D.C. or a.c. supplied electronic step-down
convertors for filament lamps -
Performance requirements

Lamp controlgear
Part 1: General and safety requirements
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EN 60357

HD 384.4.41 S2

HD 193 S2

EN 60454
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BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: 020 8996 9000. Fax: 020 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: 020 8996 9001. Fax: 020 8996 7001.
Standards are also available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: 020 8996 7111. Fax: 020 8996 7048.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: 020 8996 7002. Fax: 020 8996 7001. Further information about BSI is
available on the BSI website at http://www.bsi-global.com.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

If permission is granted, the terms may include royalty payments or a licensing
agreement. Details and advice can be obtained from the Copyright Manager.
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