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Keeping Standards up-to-date
Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.
Detailed information about joint Australian/New Zealand Standards can be found by
visiting the Standards Australia web site at www.standards.com.au or Standards
New Zealand web site at www.standards.co.nz and looking up the relevant Standard
in the on-line catalogue.
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This Standard was issued in draft form for comment as DR 99296.
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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee,
EL/41, Lamps and Related Equipment to supersede (in Australia) AS 3134—1992, Approval and tests
specification—a.c. supplied electronic ballasts for tubular fluorescent lamps 12 months after
publication.

The objective of this Standard is to provide the lighting industry with safety requirements for
electronic ballasts for tubular fluorescent lamps for use on a.c. supplies up to 1000 V at 50 Hz or
60 Hz with operating frequencies deviating from the supply frequency.

This Standard has been adopted with national modifications and has been reproduced from
IEC 60928:1995, Auxiliaries for lamps—A.C. supplied electronic ballasts for tubular fluorescent
lamps—General and safety requirements with Amendment 1:1999 cut in. The clauses changed by
Amendment 1 are indicated by a single marginal bar.

The varied requirements for Australia and New Zealand are given in Annex ZZ. Changes to the IEC
text are indicated by shading (example) for additional material and strikeout (example) for deleted
material.

In January 1997, the IEC commenced numbering its publications from 60000 by adding 60000 to the
number of each publication. This coordinates IEC numbering with ISO numbering. During the
transition period an IEC document might be identified by its new number or its old number (for
example, IEC 60050 or IEC 50).

A reference to an International Standard identified in the Normative References Clause by strikeout
(example) is replaced by a reference to the Standards Australia/Standards New Zealand Standard(s)
listed immediately thereafter and identified by shading (example). Where the struck-through
referenced document and the referenced Australian or Australian/New Zealand Standard are identical,
this is indicated in parenthesis after the title of the latter.

As this Standard is reproduced from an International Standard, the following applies:

(a) Its number does not appear on each page of text and its identity is shown only on the cover and
title page.

(b) In the source text ‘this International Standard’ should read ‘this Standards Australia/Standards
New Zealand Standard’.

(c) A full point should be substituted for a comma when referring to a decimal marker.

In this Standard, the following print types are used:

– requirements proper: in arial type;

– test specifications: in italic type;

– explanatory matter: in smaller arial type.

The term ‘normative’ has been used in this Standard to define the application of the annex to which it
applies. A ‘normative’ annex is an integral part of a Standard.

Attention is drawn to Electromagnetic Compatibility (EMC) schemes introduced in their respective
countries by the Australian Communications Authority (ACA)  and the Ministry of Commerce New
Zealand (MOC) to manage the use and performance of devices that either intentionally or
unintentionally emit electromagnetic energy in the radiofrequency spectrum. Mandated Standards
form an integral part of the EMC compliance schemes. Electrical lighting products fall within the
scope of AS/NZS 4051, Limits and methods of measurement of radio disturbance characteristics of
electrical lighting and similar equipment. AS/NZS 4051 has been reproduced from IEC/CISPR 15
(same title) but contains some changes to limits to protect local radio services.

Information on EMC compliance for lighting equipment is to be found on the Internet for Australia at
http://www.aca.gov.au/standards/emcindex.htm and for NZ at http://www.moc.govt.nz/rsm.
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INTRODUCTION

This standard covers general and safety requirements for a.c. supplied electronic ballasts
for tubular fluorescent lamps generally operating with a frequency deviating from the
supply frequency. Described ballasts may operate with a.c./d.c. supply in maintained
emergency lighting luminaires.

This standard refers to a.c. and a.c./d.c. supplied electronic ballasts for use with high-
frequency operated tubular fluorescent lamps as specified in IEC 60081 and IEC 60901
(except for lamps with internal starters) and other tubular fluorescent lamps for high-
frequency operation.

Performance requirements are the subject of IEC 60929.

NOTE - Safety requirements ensure that electric equipment constructed in accordance with these
requirements does not endanger the safety of persons, domestic animals or property, when properly installed
and maintained and used in applications for which it was intended.

Requirements for supply current waveform regarding all types of ballasts are presently
being considered by specialist panels. Pending the outcome of these considerations, such
requirements are not yet specified.

Requirements for electronic ballasts for other types of discharge lamps will be the subject
of a separate standard, as need arises.

Tests in this standard are type tests. Requirements for testing individual ballasts during
production are not included.
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STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND

_________

Australian/New Zealand Standard

Auxiliaries for lamps—A.C. supplied electronic ballasts for tubular
fluorescent lamps—General and safety requirements

(IEC 60928:1995 MOD)

_________

SECTION 1: GENERAL REQUIREMENTS

1 Scope

This standard specifies general and safety requirements for electronic ballasts for use on a.c.
supplies up to 1 000 V at 50 Hz or 60 Hz with operating frequencies deviating from the supply
frequency, associated with tubular fluorescent lamps as specified in IEC 60081 and other
tubular fluorescent lamps for high-frequency operation.

Particular requirements for electronic ballasts with means of protection against overheating
are given in annex B.

Particular requirements for a.c./d.c. supplied electronic ballasts for maintained emergency
lighting are given in annex C.

2 Normative references

The following normative documents contain provisions which, through reference in this text,
constitute provisions of this International Standard. At the time of publication, the editions
indicated were valid. All normative documents are subject to revision, and parties to
agreements based on this International Standard are encouraged to investigate the possibility
of applying the most recent editions of the normative documents indicated below. Members of
IEC and ISO maintain registers of currently valid International Standards.

References to International Standards that are struck through in this Clause are replaced by
references to equivalent Australian or Australian/New Zealand Standards that are listed
immediately thereafter and identified by shading. Any Australian or Australian/New Zealand
Standard that is identical to the International Standard it replaces is appropriately identified.

IEC 60081:1984, Tubular fluorescent lamps for general lighting service

AS 1201, Tubular fluorescent lamps for general lighting service

IEC 60112:1979, Method for determining the comparative and the proof tracking indices of
solid insulating materials under moist conditions

AS/NZS 4695.112, Fire hazard testing of electrotechnical products, Part 112:  Method for
determining the comparative and the proof tracking indices of solid insulating materials under
moist conditions (identical to IEC 60112)

IEC 60249, Base materials for printed circuits

IEC 60317: Specifications for particular types of winding wires
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2

IEC 60417C:1977, Graphical symbols for use on equipment - Index, survey and compilation of
the single sheets - Third supplement

AS 1104, Informative symbols for use on electrical and electronic equipment (identical to
IEC 60417)

IEC 60479, Effects of current passing through the human body

AS 3859, Effects of current passing through the human body (identical to IEC 60479)

IEC 60529:1989, Degrees of protection provided by enclosures (IP code)

AS 1939, Degrees of protection provided by enclosures for electrical equipment (IP Code)
(identical to IEC 60529)

IEC 60598-1:1992, Luminaires - Part 1: General requirements and tests

AS/NZS 60598.1, Luminaires, Part 1: General requirements and test

IEC 60598-2-22:1990, Luminaires - Part 2: Particular requirements - Section twenty-two -
Luminaires for emergency lighting

IEC 60664-3:1992, Insulation coordination for equipment within low-voltage systems - Part 3:
Use of coatings to achieve insulation coordination of printed board assemblies

IEC 60691:1993, Thermal-links - Requirements and application guide

IEC 60695-2-1:1980, Fire hazard testing - Part 2: Test methods - Glow-wire test and guidance

IEC 60695-2-2:1980, Fire hazard testing - Part 2: Test methods - Needle-flame test

AS/NZS 4695, Fire hazard testing of electrotechnical products
AS/NZS 4695.2.2, Part 2.2: Test methods—Needle-flame test
AS/NZS 4695.2.10, Part 2.10: Test methods—Glow-wire test methods — General
AS/NZS 4695.2.11, Part 2.11: Test methods—Glow-wire end-product test and guidance
AS/NZS 4695.2.12, Part 2.12: Test methods—Glow-wire flammability test on materials
AS/NZS 4695.2.13, Part 2.13: Test methods—Glow-wire ignitability test on materials

IEC 60730-2-3:1990, Automatic electrical controls for household and similar use – Part 2:
Particular requirements for thermal protectors for ballasts for tubular fluorescent lamps

IEC 60901:1987, Single-capped fluorescent lamps - Safety and performance requirements

IEC 60920:1990, Ballasts for tubular fluorescent lamps - General and safety requirements

AS 3168, Approval and test specifications—Fluorescent lamp ballasts

IEC 60929:1990, A.C. supplied electronic ballasts for tubular fluorescent lamps - Performance
requirements

AS/NZS 60929 Auxiliaries for lamps—A.C. supplied electronic ballasts for tubular fluorescent
lamps—Performance requirements (identical to IEC 60929)

IEC 60990:1990, Methods of measurement of touch-current and protective conductor current

ISO Standard 4046:1978, Paper, board, pulp and related terms – VocabularyA
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AS/NZS 3100 Approval and test specification—General requirements for electrical equipment

AS/NZS 3191 Approval and test specification—Electric flexible cords

AS/NZS 4695.707 Fire hazard testing of electrotechnical products
Part 707: Methods of test for the determination of the flammability of solid electrical
insulating materials when exposed to an igniting source

3 Definitions

For the purpose of this standard, the following definitions apply:

3.1
ballast
unit inserted between the supply and one or more discharge lamps which by means of
inductance, capacitance, or a combination of inductance and capacitance serves mainly to
limit the current of the lamp(s) to the required value. The ballast may consist of one or more
separate components.

It may also include means for transforming the supply voltage and arrangements which help
provide the starting voltage and preheating current, prevent cold starting, reduce stroboscopic
effects, correct the power-factor and/or suppress radio interference.

3.1.1
independent ballast
ballast which can be mounted separately outside a luminaire without any additional enclosure.
This may consist of a built-in ballast housed in a suitable enclosure which provides all the
necessary protection according to its markings.

3.1.2
built-in ballast
ballast exclusively designed to be built into a luminaire, a box, an enclosure or the like. The
control gear compartment in the base of a road lighting column is considered to be an
enclosure.

3.1.3
integral ballast
ballast which forms a non-replaceable part of a luminaire and which cannot be tested
separately from the luminaire.

3.1.4
A.C. supplied electronic ballast
mains supplied a.c. to a.c. invertor including stabilizing elements for starting and operating
one or more tubular fluorescent lamps, generally at high frequency.

3.1.5
controllable ballasts
lamp power (light output) of the electronic ballast is controlled between the minimum value (or
off) and the maximum value by the signal on the control input of the ballast.

3.1.6
maximum value of lamp power (of a controllable ballast)
lamp power (light output) which complies with IEC 60929, subclause 8.1, unless otherwise
declared by the manufacturer or responsible vendor.
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3.1.7
minimum value of lamp power (of a controllable ballast)
lowest percentage of the lamp power defined in 3.1.6 declared by the manufacturer or
responsible vendor.

3.1.8
a.c./d.c. supplied electronic ballast for maintained emergency lighting
mains/battery supplied a.c./d.c. to a.c. invertor including stabilizing elements for starting and
operating one or more tubular fluorescent lamps, generally at high frequency for emergency
lighting.

3.2
supply voltage
voltage applied to the complete circuit of lamp(s) and ballast.

3.3
working voltage
highest r.m.s. voltage which may occur across any insulation, transients being neglected, in
open-circuit conditions or during lamp operation, when the ballast is operated at its rated
voltage.

3.4
maximum allowed peak voltage
highest permitted peak voltage across any insulation under open-circuit condition and any
normal and abnormal operating conditions. The maximum peak voltage is related to the
declared r.m.s. working voltage; see table 3.

3.5
supply current
current supplied to the complete circuit of lamp(s) and ballast.

3.6
live part
conductive part which may cause an electric shock in normal use. The test to determine
whether or not a conductive part is a live part which may cause an electric shock is given in
annex A. Nevertheless, the neutral conductor shall be regarded as a live part.

3.7
rectifying effect
effect which may occur at the end of a lamp life when one cathode is broken or has
insufficient electron emission resulting in the arc current being constantly unequal in
consecutive half-cycles.

3.8
type test
test or series of tests made on a type-test sample for the purpose of checking compliance of
the design of a given product with the requirements of the relevant standard.

3.9
type-test sample
sample consisting of one or more similar units submitted by the manufacturer or responsible
vendor for the purpose of a type test.
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3.10
rated maximum operating temperature of a ballast case. Symbol tc
highest permissible temperature which may occur on the outer surface (at the indicated place,
if marked) under normal operating conditions and at the rated voltage or the maximum of the
rated voltage range.

3.11
control terminals
connections to the electronic ballast which are used to apply a control signal for changing the
light output. The power supply terminals can also act as control terminals.

3.12
control signal
signal, which may be an a.c. or d.c. voltage, and which by analog, digital or other means may
be modulated to convey the necessary information to the ballast for the purpose of changing
the light output.

3.13
cathode dummy resistor
cathode substitution resistor as specified on the relevant lamp data sheet of IEC 60081 or
IEC 60901 or as declared by the relevant lamp manufacturer or by the responsible vendor.

4 General requirements

Ballasts shall be so designed and constructed that in normal use they operate without danger
to the user or surroundings.

Compliance for ballasts and other elements is checked by carrying out all the tests specified.

In addition, the outer case of independent ballasts shall comply with the requirements of
IEC 60598-1, including the classification and marking requirements of that standard. For the
thermal test, independent ballasts shall be mounted in a test corner consisting of three dull-
black painted boards 15-25 mm thick and arranged so as to imitate two walls and the ceiling
of a room. The ballast is secured to the ceiling as close as possible to the walls, the ceiling
extending at least 250 mm beyond the other side of the ballast.

Furthermore, a.c./d.c. supplied electronic ballasts for maintained emergency lighting shall
comply with the requirements in annex C.

5 General notes on tests

5.1  Tests according to this standard are type tests.

NOTE  The requirements and tolerances permitted by this standard are related to the testing of a type-test sample
submitted for that purpose. Compliance of the type-test sample does not ensure compliance of the whole
production of a manufacturer with this safety standard.

Conformity of production is the responsibility of the manufacturer and may include routine tests and quality
assurance in addition to type testing.

5.2  Unless otherwise specified the tests are carried out at an ambient temperature between
10°C and 30°C.

5.3  The tests are carried out in the order of the clauses unless otherwise specified.
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5.4  The type test is carried out on one type-test sample.

Certain countries require that three ballasts be tested and, in such cases, if more than one
ballast fails, the type is rejected. If one ballast fails, the test is repeated using three other
ballasts and all of these shall comply with the test requirements.

5.5  Where ballasts are intended for use with battery supplies, it is permissible to substitute a
d.c. power source other than a battery, provided that the source impedance is equivalent to
that of a battery.

NOTE  A non-inductive capacitor of appropriate rated voltage and with a capacitance of at least 50 µF, connected
across the supply terminals of the unit under test normally provides a source impedance simulating that of a
battery.

5.6  Tests to meet the safety requirements for a.c./d.c. supplied electronic ballast for
emergency lighting are made under the conditions specified in annex C.

6 Classification

Ballasts are classified according to the method of installation as:

– ballasts;

– ballasts for building-in (built-in ballasts);

– integral ballasts.

7 Marking

Ballasts which form an integral part of the luminaire need not be marked.

7.1 Mandatory markings

Ballasts, other than integral ballasts, shall be clearly and durably marked with the following
mandatory markings:

a) Mark of origin, which may take the form of a trade mark or the manufacturer's name or
the name of the responsible vendor.

b) Model number or type reference of the manufacturer.

c) Wiring diagram indicating the position of terminals. In the case of ballasts not having
terminals, a clear indication shall be given on the wiring diagram of the significance of
the code used for the connecting wires.

d) The correlation between interchangeable parts of an electronic ballast and the
electronic ballast itself shall be marked unambiguously by legends on the electronic
ballast or specified in the manufacturer's catalogue.

e) Rated supply voltage (or voltages, if there are several), supply frequency and supply
current(s); the supply current may be given in the manufacturer's literature.

The marking of the rated voltage, or rated voltage range, shall cover 240 V for Australia
and 230 V for New Zealand.

f) Symbol for earthing as applicable: see clause 9.

g) The value of tc. If tc relates to a certain place on the ballast, this place shall be indicated
or specified in the manufacturer's catalogue.

h) Symbol for an independent ballast  , if applicable.

i) For controllable ballasts, the control terminals shall be identified.
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