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This|redline version of the official IEC Standard allows the user to identify the cha

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LAMP CONTROLGEAR -
Part 1: General and safety requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization_com
national electrotechnical committees (IEC National Committees). The object of IEC isg")to/ pr
rnational co-operation on all questions concerning standardization in the electrical and electronic fiel
end and in addition to other activities, IEC publishes International Standards, Technical .Specific
Tdchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as|

IELC Publications have the form of recommendations for international use and are accepted by IEC N
Cgmmittees in that sense. While all reasonable efforts are made to’ ensure that the technical content
Pyblications is accurate, IEC cannot be held responsible for'the way in which they are used or fq
miginterpretation by any end user.

In{order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in theirynational and regional publications. Any diver
beftween any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf
aspessment services and, in some areas, ,aecess to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

All users should ensure that they have,the latest edition of this publication.

Nq liability shall attach to IEC or its\directors, employees, servants or agents including individual exper
mgmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pdblications.

Attention is drawn to.the’/ Normative references cited in this publication. Use of the referenced publicati
indispensable for the.correct application of this publication.

Attention is drawn-to the possibility that some of the elements of this IEC Publication may be the sub
paftent rights..IEC-shall not be held responsible for identifying any or all such patent rights.
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has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61347-1 has been prepared by subcommittee 34C: Auxiliaries for
lamps, of IEC technical committee 34: Lamps and related equipment.

This third edition cancels and replaces the second edition published in 2007,
Amendment 1:2010 and Amendment 2:2012. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) additional marking requirements;
b)

Q

[ddifional requirements Tor creepage distances and clearances:

fgr working voltages with operating frequencies up to 30 kHz;

for working voltages with higher operating frequencies than 30 kHz;
for impulse and resonance voltages ignition;

fgr basic, supplementary and reinforced insulation;

fgr insulation between circuits;

fgr coated or potted controlgear;

c) odification of definition of ELV and FELV;

d) npodification of schematic drawing, showing the different/controlgear classification and
insulation requirements;

e) sfope extension;

f) new Annex A: test to establish whether a conductive part is a live part which may gause
an electric shock;

g) new Annex M: creepage distances and clearances for controlgear where a higher dggree
of availability (impulse withstand category 111) may be requested;

h) new Annex Q: example for U, calculation;

i) new Annex P: creepage distances-and clearances and distance through isolation (DT|l) for
lamp controlgear which are protected against pollution by the use of coating or potting;

D nrw Annex R: concept of creepage distances and clearances.
e

The {ext of this standard is°based on the following documents:
FDIS Report on voting
34C/1118/FDIS 34C/1135/RVD

Full informiation on the voting for the approval of this standard can be found in the repdrt on
votinpg indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This Part 1 is to be used in conjunction with the appropriate Part 2, which contains clauses to
supplement or modify the corresponding clauses in Part 1, to provide the relevant
requirements for each type of product.

NOTE In this standard, the following print types are used.
— Requirements proper: in roman type.

— Test specifications: in italic type.

—  Explanatory matter: in smaller roman type.

A list of all parts of the IEC 61347 series, published under the general title Lamp controlgear,
can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

lion
rect
ga

colour printer.
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This part of IEC 61347 provides a set of general and safety requirements and tests which are
considered to be generally applicable to most types of lamp controlgear and which can be
called up as required by the different parts that make up IEC 61347-2. This Part 1 is thus not
to be regarded as a specification in itself for any type of lamp controlgear, and its provisions
apply only to particular types of lamp controlgear, to the extent determined by the appropriate
Part 2 of IEC 61347.

The parts WhICh make up IEC 61347 2,in referrmg to any of the cIauses of thls part speC|fy

detailed in the requirements of this standard‘may be examined and tested according t
intent of the requirement and, if found to be substantially equivalent, may be judged to co
with the safety principles of the standargd:

Perfgrmance requirements for lamp’ controlgear are the subject of IEC 60921, IEC 6(
IEC 60925, IEC 60927, IEC 60929, IEC 61047 and IEC 62384-({in—preparation) as approf
for tHe type of lamp controlgeat:

NoTE| Safety requirements ensure that electrical equipment constructed in accordance
thesg¢ requirements does not endanger the safety of persons, domestic animals or pro

wher| properly installed and maintained and used in applications for which it was intended.

Reqyirements™for electronic lamp controlgear for other types of lamps will be the subject
sepalate standard, as the need arises.

ntain

to in
n of
f the

iicular

judged

ound

b controlgear employing materials or haying forms of construction differing from those

b the
mply

923,
riate

with
perty

of a

NOTE| Controlgear can consist of a printed circuit board and may incorporate the following

controlgear;
lampholder(s);
switch(es);
supply terminals.

The lamp controlgear should comply with this standard.

The lampholders(s), switch(es) and supply terminals should comply with their own standards.
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LAMP CONTROLGEAR -

Part 1: General and safety requirements

1 Scope

This part of IEC 61347 specifies general and safety requirements for lamp controlgear for use

on d.
This

Tests
contn

Requ

c. supplies up to 250 V and/or a.c. supplies up to 1 000 V at 50 Hz or 60 Hz.
standard also covers lamp controlgear for lamps which are not yet standardized.

dealt with in this standard are type tests. Requirements for testing)‘individual
olgear during production are not included.

irements for semi-luminaires are given in IEC 60598-1:2014 (see-definition 1.2.60).

lamp

Parti
SEL

cular requirements for controlgears>providing safety extra low voltage (from no
) are given in Annex L.

It ca
safet

operated in luminaires complying with the safety standard IEC 60598-1 and the relevan

IEC
requi

2

The following documents, in whole or in part, are normatively referenced in this documen

be expected that lamp coptrel gear which comply with this standard will not comprd
between 90 % and 1403% of their rated supply voltage in independent use and

0598-2-xx and wijth\ lamps complying with the relevant lamp standards. Perform
rements may requiye tighter limits.

Normative references

are i

undated” references, the latest edition of the referenced document (including

ndispensable for its application. For dated references, only the edition cited applies

mise
vhen

part
ance

t and
. For

any

amendments) applies.

IEC 60065:20011, Audio, video and similar electronic apparatus — Safety requirements

IEC 60068-2-14:2009, Environmental testing — Part 2-14: Tests — Test N: Change of
temperature

IEC 60081, Double-capped fluorescent lamps — Performance specifications

IEC 60085:2007, Electrical insulation — Thermal classification and designation

1 Seventh edition. This edition has been replaced in 2014 by IEC 60065:2014.
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IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials
IEC 60112:2003/AMD1:2009

IEC 60216 (all parts), Electrical insulating materials — Thermal endurance properties

IEC 60317-0-1:499% 2013, Specifications for particular types of windings wires — Part 0-1:
General requirements — Enamelled round copper wire?)

Amendment 1-(1999)
Amendment 2-{2005)

IEC $0384-14, Fixed capacitors for use in electronic equipment — Part 14: Seglional
specification: Fixed capacitors for electromagnetic interference suppression and comprectipn to
the supply mains

IEC 60417, Graphical symbols for use on equipment. Available at http://www.graphical-
symHols.info/equipment

IEC 60449:1973, Voltage bands for electrical installations of buildings
IEC $0449:1973/AMD1:1979

IEC $0529:1989/AMD1:1999
IEC $0529:1989/AMD2:2013

IEC %0529:1989, Degrees of protection provided by enclosures/{IP Code)?
IEC 60598-1:2003 2014, Luminaires — Part 1: General requirements and tests

IEC $0598-2, (all parts), Luminaires — Part 2~Particular requirements

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1:
Pringiples, requirements and tests

IEC $0664-4:2005, Insdtation coordination for equipment within low-voltage systems — Part 4:
Condideration of high*frequency voltage stress

IEC 60691:2002,-Thermal-links — Requirements and application guide

IEC 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methdds —
Glow-wire~apparatus and common test procedure

IEC 60695-11-5, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method —
Apparatus, confirmatory test arrangement and guidance

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

IEC 60884-2-4, Plugs and socket-outlets for household and similar purposes — Part 2-4:
Particular requirements for plugs and socket outlets for SELV
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IEC 60901, Single-capped fluorescent lamps — Performance specifications

IEC 60906-3, IEC System of plugs and socket-outlets for household and similar purposes —
Part 3: SELV plugs and socket-outlets, 16 A6V, 12V, 24 V, 48 V, a.c. and d.c.

IEC 60921:2004, Ballasts for tubular fluorescent lamps — Performance requirements
IEC 60921:2004/AMD1:2006

IEC 60923:2005, Auxiliaries for lamps — Ballasts for discharge lamps (excluding tubular
fluorescent lamps) — Performance requirements

IEC $1180-1:1992, High-voltage test techniques for low voltage™ equipment — Pa

Definjitions, test and procedure requirements

IEC $1189-2:2006, Test methods for electrical mateftials, printed boards and
inter¢onnection structures and assemblies — Part 2:"Test methods for materials
inter¢onnection structures

IEC 61249-2 (all parts), Materials for printed boards and other interconnecting structures

IEC 6$1347-2 (all parts), Lamp controlgear =Part 2: Particular requirements

IEC
fluori

IEC 6$1347-2-9:2000 2012, Lamp controlgear — Part 2-9: Particular requirements—for—baj

elect
Amel
Amet

IEC $1558-1:20Q05\\‘Safety of power transformers, power supplies, reactors and s

prod

scent lamps

rfomagnetic  controlgeap  for discharge Ilamps (excluding fluorescent |4

hdment 1-(2003)
hdment 2-(2006)

icts — Part A= General requirements and tests

IEC ¢

b1598-2-6:2009, Safety of transformers, reactors, power supply units and similar pro

1347-2-8, Lamp controlgear —~Part 2-8: Particular requirements for ballasts

bther
for

for

llasts
mps)

milar

Hucts
afety

IEC 61558-2-16:2009, Safety of transformers, reactors, power supply units and similar
products for supply voltages up to 1 100 V — Part 2-16: Particular requirements and tests for
switch mode power supply units and transformers for switch mode power supply units

ISO 4046-4:2002, Paper, board, pulp and related terms — Vocabulary — Part 4: Paper and
board grades and converted products

3 Terms and definitions

For the purposes of document, the following terms and definitions apply.



https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

-16 - IEC 61347-1:2015 RLV © IEC 2015

3.1

lamp controlgear

one or more components between the supply and one or more lamps which may serve to
transform the supply voltage, limit the current of the lamp(s) to the required value, provide
starting voltage and preheating current, prevent cold starting, correct power factor or reduce
radio interference

3.11

built-in lamp controlgear

lamp controlgear generally designed to be built into a luminaire, a box, an enclosure or the
like and not intended to be mounted outside a luminaire, etc. without special precautions

Note 1 to entry: The controlgear compartment in the base of a road lighting column is considered to' pe an
enclogure.

3.1.2
independent lamp controlgear
lamp| controlgear consisting of one or more separate elements so designed that it can be
mounted separately outside a luminaire, with protection according to the marking of the [lamp
controlgear and without any additional enclosure

Note 1 to entry: This may consist of a built-in lamp controlgear housed in asuitable enclosure which provides all
the ngcessary protection according to its markings.

3.1.3
integral lamp controlgear
lamp| controlgear which forms a non-replaceable part)of a luminaire and which cann¢t be
tested separately from the luminaire

3.2
ballast
unit jnserted between the supply and .ohe or more discharge lamps which by means of
indudtance, capacitance, or a combination of inductance and capacitance, serves mainly to
limit the current of the lamp(s) to the.required value

Note 1 to entry: It may also include(means for transforming the supply voltage and arrangements which help
provide starting voltage and pre-heatjng current.

3.21
d.c. supplied electronic ballast
d.c. fo a.c invertor (using semiconductor devices which may include stabilizing elemen{s for
supp|ying power.tg-one or more fluorescent lamps

3.2.2
reference ballast
speclakinductive ballast designed for the purpose of providing comparison standards fof use
in te tina hallacte and faor tha calaction of rafaranca lamne and accantially charactarizad by a

sting-ballasts—and-forthe-selection-ofreference-lamps—and-essentially-characterized
stable voltage-to-current ratio, which is relatively uninfluenced by variations in current,
temperature and magnetic surroundings

Note 1 to entry: See also Annex C of IEC 60921:2004 and Annex A of IEC 60923:2005.

3.2.3

controllable ballast

electronic ballast whose lamp operating characteristics can be changed by means of a signal
via mains or extra control input
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3.3

reference lamp

lamp selected for testing ballasts which, when associated with a reference ballast, has
electrical characteristics which are close to the rated values as stated in the relevant lamp
standard

3.4
calibration current of a reference ballast
value of the current on which are based the calibration and control of the reference ballast

Note 1 to entry: Such a current should preferably be approximately equal to the rated running current of the lamps
for whfch the reference ballast Iis suitable.

3.5
supgly voltage
voltape applied to the complete circuit of lamp(s) and lamp controlgear

3.6
working voltage
highgst r.m.s. voltage which may occur across any insulation atyrated supply voltage,
transjients being neglected, in open-circuit conditions or during normal operation

3.7
desiEn voltage

voltape declared by the manufacturer to which all the’,lamp controlgear characteristic are
related

Note | to entry: This value is not less than 85 % of the maximum value of the rated voltage range.

3.8
voltlge range
range of supply voltage over which the ballast is intended to be operated

3.9
rated no-load output voltage
outpyt voltage when the ballastis connected to rated supply voltage at rated frequency,| with
no lopd on the output, transient and starting phase being neglected

3.10
supgly current
currgnt suppliedto.the complete circuit of lamp(s) and lamp controlgear

3.1
live part
condpetive part which may cause an electric shock in normal use

Note 1 to entry: The neutral conductor is, however, regarded as a live part.

Note 2 to entry: 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.

3.12

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

3.13

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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3.14

circuit power factor

A

power factor of the combination of lamp controlgear and the lamp or lamps for which the lamp
controlgear is designed

3.15
high power factor ballast
ballast having a circuit power factor of at least 0,85 (leading or lagging)

Note 1 to entry: The value 0,85 takes into account the distortion of the current waveform.

Note 2 to entry: For North America, a high power factor is defined as a power factor of at least 0,9.

3.16
rated maximum temperature
tC

highgst permissible temperature which may occur on the outer surface (at the”indicated place,
if mafrked) under normal operating conditions and at the rated voltage or the maximum qf the
rated voltage range

3.17
rated maximum operating temperature of a lamp controlgeéarwinding
tW
winding temperature assigned by the manufacturer as thé highest temperature at which a
50 Hr/60 Hz lamp controlgear may be expected to haVe a service life of at least 10 ylears'

contihuous operation

3.18
rectifying effect
effecf which may occur at the end of lamp-life when one cathode is either broken of has
insufficient electron emission, resulting~in the arc current being constantly unequpl in
consgcutive half-cycles

3.19
test gduration of endurance-test
D
optiopal duration of the_ endurance test on which the temperature conditions are based

3.20
degrpdation of insulation of a ballast winding
S
constant which’/determines the degradation of ballast insulation

3.21
ignitor

device intended to generate voltage pulses to start discharge lamps and which does not
provide for the preheating of electrodes

Note 1 to entry: The element that releases the starting voltage pulse may be either triggered or non-triggered.

3.22
protective earth
protective ground

D

terminal to which are connected parts which are connected to earth for safety reasons
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Note 1 to entry: The source for this symbol is IEC 60417-5019 (2002-10 2006-08).

3.23
functional earth
funct;onal g:ound

1A

terminal to which are connected parts which may be necessary to connect to earth for
reasons other than safety

NOTEL1 ln some instances starting i
1 1 H-SoMehStah S—Sag

aids ad
2HGS3AG

)]

cant tothae lam
Hothe—ah

{5\ gre connected to one of the outnut termiadls but
S coRpRectea—+ 7 —h tptH—te RSOt

Note 1 to entry: The source for this symbol is+EC-60417-5017(2002-10) IEC 60417-5018 (201150%).

Note P to entry: In some cases, functional earthing may be necessary to facilitate starting and/or—ferf-m-c-
purpeges to avoid radio interference.

3.24
fram
chassis

A

terminal whose potential is taken as reference

Note | to entry: The source for this symbol is IEC 60417-5020Q (2002-10).

3.25
contfol terminals
conngctions, other than power supply terminals, to the electronic ballast, which are used to
exchange information with the ballast

Note | to entry: The power supply termjnals can also be used to exchange information with the ballast.

3.26
contfol signal
signgl, which may be anta.c. or d.c. voltage, and which by analogue, digital or other means
may pe modulated to @xchange information with the ballast

3.27
extrg-low voltage
ELV
voltage Which does not exceed 50 V a.c. or 120 V ripple free d.c. between conductofs or
betwpe&w’ any conductor and earth

Note 1 to entry: “Ripple free” is conventionally defined for sinusoidal ripple voltage as a ripple content of not more
than 10 % r.m.s.: the maximum peak value does not exceed 140 V for a nominal 120 V ripple-free d.c. system.

Note 2 to entry: This voltage corresponds to the voltage band | of IEC 60449.

3.271

safety extra low voltage

SELV

ELV in a circuit which is isolated from the mains supply by insulation not less than that
between the primary and secondary circuits of a safety isolating transformer according to
IEC 61558-2-6

Note 1 to entry: Maximum voltage lower than 50 V a.c. r.m.s. or 120 V ripple free d.c. may be specified in
particular requirements, especially when direct contact with current-carrying parts is allowed.
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Note 2 to entry: The voltage limit should not be exceeded at any load between full loads and no-load when the
source is a safety isolation transformer.

Note 3 to entry:

“Ripple free” is conventionally an r.m.s. ripple voltage not more than 10 % of the d.c. component:

the maximum peak value does not exceed 140 V for a nominal 120 V ripple free d.c. system and 70 V for a nominal
60 V ripple free d.c. system.

3.27.

2

functional extra low voltage circuit
FELV
ELV voltage for functional reason and not fulfilling the requirements for SELV (or PELV)

Note 1-tic onfr\}/' EEL\.  has clmpla cnparahnn from L\L

Note 4 to entry: A FELV circuit is not safe to touch and may be connected to protective earth.

&

[SOURCE: IEC 61558-1:2005, 3.7.19, modified] '\03

Q
3.28 ,\(1/
body

term

handles, knobs, grips and the like, accessible metal fixing screws 5bd metal foil applie

acce

3.29

clasg | lamp controlgear

5sible surfaces of insulating material and does not include nofiPaccessible metal part

O
&
S

indegendent controlgear in which protection against Qectric shock does not rely on

insul

cond
cann

ctive parts to the protective (eart
Lictor in the fixed wiring of the installation i ch a way that accessible conductive
bt become live in the event of a failure of@ basic insulation

Note 1 to entry: Class | lamp independent controJ@ar may have parts with double or reinforced insulation.

Note 2 to entry: Class | lamp independent coﬁt\olgear may have parts in which protection against shock rel

opera

3.30

ion at safety extra-low voltage (SEL,\QO

O

clasg Il lamp controlgear C)\\

indegendent controlgearg in, which protection against electric shock does not rely on

btion only, but which includes an additional sa@precaution in such a way that means
are provided for the connection of accessible ¢

4
used in this standard as a general term which includes all accesséka metal parts, shafts,

d on
5

basic

hing)
parts

es on

basic
n or
ance

afety

insulgtion only, but i ich additional safety precautions such as double insulatig
reinf¢rced insulatiom provided, there being no provision for protective earthing or rel
upon installation$‘ tions

3.31 Q~

clasg Il controlgear

indege t controlgear in which protection against electric shock relies on supply at g
extrarlew’ voltage (SELV) and in which voltages higher than those of SELV are not generg

3.32

ted

protective impedance device
component or assembly of components the impedance and construction of which are such as

to en

3.33
maxi
U

out

sure that steady state touch current and charge are limited to a non-hazardous level

mum working voltage

maximum occurring working voltage (r.m.s.) between the output terminals or between
the output terminals and earth, during normal or abnormal operating condition

Note 1 to entry: Transients and ignition voltages have to be neglected.
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3.34
basic insulation
insulation of parts which provide protection against electrical shock under fault-free conditions

3.35

double insulation

insulation of parts with two layers of insulation which provide protection against electrical
shock under single fault condition

3.36
reinforced insulation
insulption of parts which provide a degree of protection as double insulation A
3
3.37 (0
cleaance N
shorfest distance in air between two conductive parts Q
,r\.
[SOURCE: IEC 60664-1:2007, 3.2] A
>
3.38 %\
creepage distance
shorfest distance along the surface of a solid insulating rial between two condyctive
parts
< S
[SOURCE: IEC 60050:2001, 151.15.50] QQ
A\
3.39 s\\}
solid insulation (%4}

solid[non-conducting material interposed be@een two conductive parts

[SOYRCE: IEC 60664-1:2007, 3.2] A‘\Q

Q
3.40 \b\
criti¢al frequency W

fcrit C)

frequency at which the @hction of the breakdown voltage of a clearance begins (occurs

3.41 QO

hompgeneous f%d

electfic field has an essentially constant voltage gradient between electrodes (unjform
field), such at between two spheres where the radius of each sphere is greater thah the
dista 1ce€) een them

&

Py
q
m

Sl onoo A4 4.-9NN7 D 447
- TEEOU UUUUSTT.2UUT, J.1T5]

[sou

3.42

inhomogeneous field

electric field which does not have an essentially constant voltage gradient between electrodes
(non-uniform field)

Note 1 to entry: The inhomogeneous field condition of a point-plane electrode configuration is the worst case with
regard to voltage withstand capability. It is represented by a point electrode having a 30 um radius and a plane of
Tmx1m.

[SOURCE: IEC 60664-2-1:2011, 3.16, modified — The second note has been deleted.]
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3.43

transients

transient overvoltage

short duration overvoltage of a few milliseconds or less, oscillatory or non-oscillatory, usually
highly damped

Note 1 to entry: The duration of the transient is the time interval in which the voltage exceeds 10 % of its peak

value.

[SOURCE: IEC 60050:1987, 604.03.13, modified — The notes have been modified.]

3.44
impulse withstand category Q
DEPRECATED: overvoltage category Qy

numgral defining a transient overvoltage condition

o

to entry: The following explanation together with Table 1 is taken from IEC 60364-4-1}2&07.

Note 1

a) Plrpose of classification of impulse withstand voltages ,'\ :
Olervoltage categories are defined within electrical installations for the purpose o@ulation co-ordinatign and
afrelated classification of equipment with impulse withstand voltages is provided,‘See Table 1.
The rated impulse withstand voltage is an impulse withstand voltage assﬁ)ed by the manufacturer o the
equipment or to a part of it, characterizing the specified withstand@pability of its insulation algainst
oyervoltages (in accordance with 3.9.2 of IEC 60664-1:2007).

he impulse withstand voltage is used to classify equipment energi \directly from the mains.

guish

Impulse withstand voltages for equipment selected according toﬁe nominal voltage are provided to disti
different levels of availability of equipment with regard to co y of service and an acceptable risk of fpilure.
B} selection of equipment with a classified impulse withsta@e Itage; insulation co-ordination can be aclieved
infthe whole installation, reducing the risk of failure to an{w ptable level.
Transient overvoltages transmitted by the supplyXdistribution system are not significantly attequated
dpwnstream in most installations. \0
Table 1 — Required rated i@se withstand voltage of equipment
&
Nominal voltage of the ) Impulse withstand voltage for equipment
installation @ \O
b
\ c\}. kV
Thiee-phase Single-phasE}} Equipment at Equipment of Appliances and Specially
gystems systems wit the origin of the distribution current-using protectdd
middle point installation and final equipment equipmeth
& (impulse circuits (impulse (impuls
O withstand (impulse withstand withstar|d
C) category 1V) withstand category Il) category|l)
Q‘ category Ill)
A
- ~X 120-240 4 2,5 1,5 0,8
‘30/40@" - 6 4 2,5 1,5
y 77// 0
4 0 - 8 6 4 2,5
1000 - 12 8 6 4
a8 According to IEC 60038.
b This impulse withstand voltage is applied between live conductors and PE.

3.45

maximum working peak output voltage

Uout

maximum repetitive occurring peak working voltage between the output terminals or between
the output terminals and earth, during normal or abnormal operating condition and with
transients neglected
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3.46
ignition voltage
peak voltage applied to ignite a discharge lamp

3.46.1

ignition pulse voltage

peak ignition voltage with a total duration of <750 us (summation of all pulses durations)
within 10 ms, with the duration time (width) of each pulse being measured at the level of 50 %
of the maximum absolute peak value

Note 1 to entry: Ignition pulse waveforms, which are considered as ignition pulse voltage, should not contain any
dominfnt frequency above 30 kHz or should be usually highly damped (after 20 us the peak voltage level shopld be
less fhan one half of the maximum peak voltage). For the assessment of the dominant frequency
IEC 60664-4:2005, Annex E should be consulted.

3.47

u
p
equiyalent transformed peak voltage

transformed output peak voltage, which is converted for the worst casg€\peak voltage with its
relate¢d frequency into an ignition pulse voltage

Note | to entry: The value of the declared equivalent transformed output peak voltage is the essential pargmeter
for selecting the associated components

Note 3 to entry: See 3.46.1.
Note B to entry: To determine the declared equivalent transfoyfred output peak voltage for basic insulatjon U
[basic] the worst case combination of the maximum occurring/pedk voltage and frequency has to be takgn into
accouht, which means the maximum clearance according Tahte M0 for basic insulation.
Note B to entry: To determine the declared equivalentstransformed output peak voltage for the reinforced

insulafion U_ [reinforced] the worst case combination ofthle maximum occurring peak voltage and frequency has to
be taklen into account, which means the maximum cleatance according Table 11 for reinforced insulation.

3.48
LV sppply
circul|ts, wiring or part of them connected to the low voltage (LV) public distribution netwofk

EXAMPLE: 230V distribution netWogk.
Note 1 to entry:  The voltage'of these circuits correspond to the voltage band Il of IEC 60449.
Note 4 to entry: SELV ant-FELV are not included in the definition given here for a LV supply.

Note § to entry: High\Voltage (HV) supply corresponding to band Ill of IEC 60449 is not included in the deffinition
given here for a L\/supply.

4 General requirements

Lamp controlgear shall be so designed and constructed that in normal use it operates without
danger to the user or surroundings.

Compliance is checked by carrying out all the tests specified.

Requirements for insulation materials used for double or reinforced insulation of controlgear
are specified in Annex N of this standard.

In addition, independent lamp controlgear shall comply with the requirements of IEC 60598-1,
including—the—classification—and marking requirements of that standard such as IP
classification—marking;—ete and mechanical stress. Built-in ballasts with double or reinforced
insulation shall comply additionally with the requirements of Annex I.
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Built-in electronic controlgear with double or reinforced insulation shall comply additionally
with the requirements of Annex O.

Some built-in lamp controlgear do not have their own enclosure and are composed of printed
circuit boards and electrical components thereon, and shall comply with the requirements of
IEC 60598-1 when built into the luminaire. Integral lamp controlgear not having their own
enclosure shall be treated as integral components of luminaires defined in Clause 0.5 in
IEC 60598-1:2014 and shall be tested assembled in the luminaire.

NOTE It is recommended for the luminaire manufacturer to confer about the relevant test
requirements with the controlgear manufacturer, if necessary.

In th¢ lamp safety standards, “Information for ballast design” is given for the safe gperatipn of
lampg. This shall be regarded as normative when testing ballasts.

Contfolgears providing SELV shall comply with the additional requirements @iyen in Anngex L.
This [includes especially insulation resistance, electric strength, creepage distances| and
clearpnces between the primary and secondary circuit.

5 GGeneral notes on tests
5.1 Tests according to this standard are type tests.

NoTE|[ The requirements and tolerances permitted by<hjs standard are related to testing| of a
type ftest sample submitted by the manufacturer for'that purpose. Compliance of the type test
sample does not ensure compliance of the whole production of a manufacturer with this sjafety
standard.

Confprmity 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 of
10 °¢ to 30 °C.

5.3 Unless otherwise,specified, the type test is carried out on one sample consistihg of
one ¢r more items submitted for the purpose of the type test.

In ggneral, all tests- are carried out on each type of lamp controlgear or, where a range of
similar lamp coOhtrolgear is involved, for each wattage in the range or on a represenfative
seledtion from the range, as agreed with the manufacturer.

Certginicountries require that three samples of lamp controlgear be tested and, in such cases,

if maorethan one camnln 'Fn||c then the h/pn S rn|nr\fnr~| If one camnln 'F9|Ic the tdst is

repeated using three other samples and all of these shaII comply with the test requwements

If the tests of 14.3 or 15.5 of IEC 61558-1:2005 have to made, three additional samples are
needed. These samples are used only for the test of 14.3 or 15.5 of IEC 61558-1:2005,
respectively.

5.4 The tests shall be carried out in the order listed in this standard unless otherwise
specified in Parts 2 of IEC 61347.

5.5 For the thermal test, independent lamp controlgear shall be mounted in a test corner
consisting of three dull-black painted wooden/wood fibre boards 15 mm to 20 mm thick and
arranged so as to resemble two walls and the ceiling of a room. The lamp controlgear 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 lamp controlgear.
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5.6 For d.c. supplied ballasts intended for use from a battery supply 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 pF, connected
across the supply terminals of the unit under test, normally provides a source impedance simulating that of a
battery.

5.7 When testing lamp controlgear to the requirements of this standard, earlier test reports
may be updated in accordance with this edition by submitting a new sample for test together
with the previous test report.

Full fype testing may not generally be necessary and the product and the previous test rgsults
shallfonly be reviewed against any amended clause marked “R” as scheduled insrermative

Anngx J: Schedule of more onerous requirements.

5.8 Where the terms "voltage" and "current" are used, they imply the nm'$. values upless
othenwise stated.

6 Classification

Lamp controlgear is classified, according to the method of installation, as

— bbilt-in;

— independent;

— integral.

7 Marking

71 Items to be marked

The parts that make up IEC 61347-2 state which of the following items shall be markad as
mandatory markings or provided,as information to be given either on the lamp controlg€ar or
madg¢ available in the manufacturer’s catalogue or similar.

For dontrolgear withoutiah enclosure, and classified as built-in (e.g. open printed circuit hoard
assembly), only items’ a) and b) are to be considered mandatory for marking or] the
contrplgear. Othermandatory markings required by the IEC 61347-2 part shall be providg¢d as
information to_bergiven either on the controlgear or made available in the manufactyrer’s
catalpgue orSimilar.

a) Mark(of* origin (trade mark, manufacturer's name or name of the responsible vendor/
supplier).

b) Model number or type reference of the manufacturer.

c) Symbol for independent lamp controlgear @ [SOURCE: 60417-5138 (2002-10)] if applicable.

d) The correlation between replaceable and interchangeable parts, including fuses, of lamp
controlgear shall be marked unambiguously by legends on the lamp controlgear or, with
the exception of fuses, be specified in the manufacturer's catalogue.

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

f) The earthing terminals (if any) shall be identified by the symbol @——_—%ﬁ;
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@ [SOURCE: 60417-5019 (2006-08)] OF | .[SOURCE: 60417-5018 (2011-07)]

These symbols shall not be placed on screws or other easily removable parts.

If the lamp control gear is marked with an earthing symbol, the manufacturer’s instruction
shall contain the information whether it is permitted to use the control gear also without
connection to earth.

NOTE For the use of symbols, see IEC 60417.
The claimed value of the rated maximum operating temperature of the winding following
t i i g i :

Imdication that the lamp controlgear-dees—netrely relies upon the luminaire enclosure for
protection against accidental contact with live parts.

Imndication of the cross-section of conductors for which the terminals, if any, are suitable.

Symbol: relevant value(s) in square millimetres (mm?2) followed by a small|square.

he lamp type and rated wattage or wattage range for which the famp controlgelar is
spitable, or the designation as indicated on the lamp data sheetrof'the type(s) of lamp(s)
r which the lamp controlgear is designed. If the lamp controjgear is intended to be jused
ith more than one lamp, the number and rated wattages of ,.each lamp shall be indicqted.

S—h

DTE 1 For lamp controlgear specified in IEC 61347-2-2, it is assumed.that a marked wattage range in¢ludes
ratings within the range unless otherwise indicated in the manufacturer’s literature.

L Z

iring diagram indicating the position and purpose of terminals. In the case of [amp
pntrolgear having no terminals, a clear indicatiomshall be given on the wiring diagram of
F significance of the code used for connecting*wires. Lamp controlgear that operafes in

ecific circuits only shall be identified aecordingly, for example by marking or wWiring
agram.

O w =Lt 0o <

or controllable controlgear, control tetminals shall be identified in the manufadturer
htalogue or similar. The classificatiomyof insulation that has been maintained between live
arts and control circuits shall be provided. E.g. basic insulation, reinforced insulation

aintenance of the declared insulation barrier may also be dependent on other external
bmponents/products connetted to the same control bus. This is the responsibility qf the
bntrol system designer, fgtthe controlgear manufacturer.

< OO0 2 T O

alue of ..

=

this relates to a-certain place on the lamp controlgear, this place shall be indicat¢d or
nall be specified in"the manufacturer's catalogue.

[

w

ymbol fordemperature declared, thermally protected controlgear ; ; (see Annex B)f The

pts in the triangle shall be replaced by the value of the rated maximum case temperpture
n degrees Celsius assigned by the manufacturer, values increasing in multiples of 10

=

Heat sink(s) required additional to the lamp controlgear.

The limiting temperature of the winding under abnormal conditions which shall be
respected when the controlgear is built into a luminaire, as information for luminaire
design.

NOTE2 In the case of lamp controlgear intended for circuits which do not produce
abnormal conditions, or are for use only with starting devices which exempt the lamp
controlgear from the abnormal conditions of Annex C of IEC 60598-1:2014, the winding
temperature under abnormal conditions is not indicated.

The test period for the endurance test for lamp controlgear which, at the manufacturer's
choice, shall be tested for a period longer than 30 days, may be indicated with the symbol
D, followed by the appropriate number of days, 60, 90 or 120 in 10-day periods, the whole
being placed between the brackets immediately after the t,, indication. For example, (D6)
for controlgear to be tested for a period of 60 days.

NOTE 2 The standard endurance test period of 30 days need not be indicated.
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q)

For lamp controlgear for which a constant S other than 4 500 is claimed by the
manufacturer, the symbol S together with its appropriate value in thousands, for example
"S6", if S has a value of 6 000.

NOTE4 Preferred values of S are: 4 500, 5 000, 6 000, 8 000, 11 000, 16 000.
The rated no-load output voltage, when it is higher than the supply voltage.
Symbol indicating the kind of controlgear providing SELV.

The earthing terminals of an independent controlgear used for the connection of lamp
compartments (if any) shall be marked with the symbol:

Ay

=
&7 [SOURCE: IEC 60417-6296 (2014-09)]

his symbol shall not be placed on screws or other easily removable parts¢.The symbol
ze of the earthing terminals of an independent controlgear used for theconnectipn of
mp compartments shall be at least 5 mm (over all, including letters).

WL |

lw)

eclaration of the maximum working voltage U, (r.m.s.) between

output terminals, or

any output terminal and earth (if applicable)

in steps as described in Table 2.

Table 2 — Working voltage and Y, steps

\Working voltage <50V < 500 V > 500V

U, in steps of 1V 10V 50V

7.2

The highest of the specified voltage valge€s shall be marked on the controlgear as “Optput
working voltage = ...V” or “U-OUT = ..¥" or “U,;; = ...V".

tem u) is not applicable to terminals’ with SELV-circuits as defined in IEC 61558-1.
Dleclaration of the maximum equivalent output peak voltage Up between:

output terminals;

any output terminal-and earth, if applicable.

At least the highestof the specified voltage values shall be declared, for basic| and
ginforced insulation (Up [basic] = xx kV and Up [reinforced] = xx kV)

— 3

he declaratigir‘'of the maximum equivalent output peak voltage Up is not applicaljle to
grminals with-SELV-circuits as defined in IEC 61558-1.

The deelared equivalent transformed output peak voltages are only required for voljages
gfreaterithan 0,5 kV.

—

NEF=—3 o ! 4 £l H £ 00 . H a4
o1 O CAPaatoiT o e meaintig-oT O S gtve 1T o=

p

ol ol lo £ tlo ! Lot f thi
Tooriganceana exAampTre ot e carcuratton IS

parameter is given in Annex Q.

If the creepage distance values of the Table 8 of this standard have to be used and
creepage distance is greater than the related creepage distances of Table 7, the maximum
output peak voltage U, and its corresponding frequency f,,,; between:

e output terminals;

e any output terminal and earth, if applicable,

shall be declared.

Item w) is not applicable to terminals with SELV-circuits as defined in IEC 61558-1.

Durability and legibility of marking

Marking shall be durable and legible.
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Compliance is checked by inspection and by trying to remove the marking by rubbing lightly,
for 15 s each time, with two pieces of cloth, one soaked with water and the other with
petroleum spirit.

The marking shall be legible after the test.

NOTE The petroleum spirit used should consist of a solvent hexane with a content of aromatics
of maximum 0,1 % volume percentage, a kauri-butanol value of 29, an initial boiling-point of
approximately 65 °C, a dry-point of approximately 69 °C and a density of approximately 0,68

g/cm

Scre

Scre

9

9.1

3

Terminals

v terminals shall comply with Section 14 of IEC 60598-1:2014.
vless terminals shall comply with Section 15 of IEC 60598-1:2014.
Farthing

Provisions for protective earthing (Symbol: IEC 60417<5019 (2006-08))

Earthing terminals shall comply with the requirements of Clause 8. The elec

conn
poss
For

conn

ection/clamping means shall be adequately lockedwagainst loosening, and it shall n
ble to loosen the electrical connection/clampingymeans by hand without the use of a
crewless terminals, it shall not be possible to loosen the clamping means/eleg
pction unintentionally.

trical
bt be
tool.
trical

All parts of an earthing terminal shall be such as to minimize the danger of electr
corrgsion resulting from contact’with the earth conductor or any other metal in contacf

them|.

The

no lgss resistant to{ corrosion, or material with a non-rusting surface and at least one ¢
contgct surfaces.shall be bare metal.

Com

bliance\js’ checked 1

Clauge-8(agcording to 7.2.3 of IEC 60598-1:2014.

9.2

blytic
with

screw and the other parts of the earthing terminal shall be made of brass or other metal

f the

Provisions for functional earthing (Symbol: TEC 60417-50T8 (207TT1-07))

Functional earthing terminals shall comply with the requirements of Clause 8 and 9.1.

The functional earthing contact (potential) of a lamp controlgear shall be insulated from the
live parts by double or reinforced insulation.

9.3

Lamp controlgear with conductors for protective earthing by tracks on printed

circuit boards

If a printed circuit board track is used for earthing internally, in the independent, built-in or

integ

ral lamp controlgear, it shall withstand the following test.
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A current from an a.c. source of 25 A is passed for 1 min between the earthing terminal or
earthing contact via the track on the printed circuit board and each of the accessible metal
parts in turn.

After the test and after cooling the controlgear to ambient temperature, the requirements of
#2141 7.2.3 of IEC 60598-1:2014 shall apply.

9.4 Earthing of built-in lamp controlgear

It is allowed to earth built-in lamp controlgear by means of fixing the controlgear to earthed
metal of the luminaire.

For qompliance, see 7.2 of IEC 60598-1:2014. \/

If a lamp controlgear has an earthing terminal, this terminal shall only be usedéb?‘%arthing the
built4n lamp controlgear.

-

N>
Earthing of the luminaire or other equipment via the built-in lamp contr@e’ar is not allowed.
N
9.5 Earthing via independent controlgear @

9.5.1 Earth connection to other equipment \Q/C)
X

conngction to other equipment in the installation. looping or through connection| the
condpctor shall have a minimum cross-section of 1@ m? and be of copper, or an equivialent
condlictive material shall be used. S\Q\\

Protgctive earthing wires within the Iumin%@shall be in line with 5.3.1.1 and Section| 7 of
IEC $0598-1:2014. For looping-through, @1 imum cross section of 1,5 mm?2 is required.

Independent lamp controlgear may have earthing te;m@als that allow the onward parth

.\Q)
Compliance is checked by inspectio6}§nd measurement.
b\

9.5.2 Earthing of the Im@‘ompartments powered via the independent
lamp controlgeao

Independent lamp cont%e’ar may have earthing terminals that allow the earthing of the lamp
compartment, which owered by this controlgear. In this case, the earth path betweeh the
inputfand outputg{@ terminals of the controlgear shall withstand the following test.

eartHing ¢ ct (via the track on the printed circuit board, if used for protective earth) and

A cufrent @%‘n a.c. source of 25 A is passed for 1 min between the earthing terminal or
each|of the accessible metal parts in turn.
N

After the test and after cooling the control gear at ambient temperature, a current of at least
10 A, derived from the source with a no-load voltage not exceeding 12 V, shall be passed
between the earthing terminal or earthing contact and each of the accessible metal parts in
turn. The voltage drop between the earthing terminal or earthing contact and the accessible
metal part shall be measured and the resistance shall be calculated from the current and the
voltage drop. In no case shall the calculated resistance value exceed 0,5 Q.

The output earthing terminals to the lamp compartment shall be marked as described in 7.1 1).
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10 Protection against accidental contact with live parts

101

Lamp controlgear which do not rely upon the luminaire enclosure for protection ag

2015

ainst

electric shock shall be sufficiently protected against accidental contact with live parts (see

Anne

x A) when installed as in normal use.

Integral lamp controlgear, which relies upon the luminaire enclosure for protection, shall be
tested according to its intended use.

Lacquer or enamel is not considered to be adequate protection or insulation for the purpose of

LA,

this r

Parts
and
use d

Com
agai

IEC 60529:1989 using an electrical indicator to show contact. ThisOfinger is applied

poss

It is

not l¢ss than 40 V.

10.2
be cd
1 mir

10.3
sepa
conn
Morg
betw
delib

SEL

The
contn

In cq
insul

providing protection against accidental contact shall have adequate mechanical-strg
shall not work loose in normal use. It shall not be possible to remove them~withoy
f a tool.

bliance is checked by inspection and by a manual test, and with, regard to prote
st accidental contact, by means of the test finger as shown in Figure

ble positions, if necessary, with a force of 10 N.

recommended that a lamp be used for the indication of\ebntact and that the voltag

Lamp controlgear incorporating capacitors of total capacitance exceeding 0,5 puF
nstructed so that the voltage at the lamp controlgear terminations does not exceed

after disconnection of the lamp controlgeat\from a source of supply at rated voltagd.

For controlgears providing SELV, the'accessible conductive parts shall be electr
rated from live parts by at leastsdouble or reinforced insulation. There shall b
ection between the output circuit\and the body or the protective earthing circuit, if
over, the construction shall, be such that there is no possibility of any conng
ben these circuits, either directly or indirectly, through other conductive parts, exce
brate action (see 10.4).

output circuits shathbe electrically separated from earth by at least basic insulation

pxpression “cireuits” also covers windings of internal transformers (HF and others)
olgear.

ength
t the

ction
1 of
n all

e be

shall
b0 V,

cally
e no
any.
ction
pt by

f the

ntrolgears providing ELV, conductive parts are regarded as live parts and shdll be

bted accordingly.

Compliance is checked by inspection, relevant insulation tests and measurements. See also
Annex L.

10.4 Controlgears providing SELV may have accessible conductive parts in the SELV
circuit; if: the rated output voltage under load does not exceed 25 V r.m.s. or 60 V d.c. ripple
free d.c. where the voltage exceeds 25V r.m.s. or 60 V ripple free d.c., the touch current

does

not exceed:

— for a.c.: 0,7 mA (peak);
— ford.c.: 2,0 mA;
— the no-load output does not exceed 35 V peak or 60 V ripple free d.c.

NOTE

The limits given are based on IEC 60364-4-41.
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Compliance is checked by measuring the output voltage when steady conditions are
established, the controlgear being connected to rated supply voltage and rated frequency. For
the test under load, the controlgear is loaded with a resistance which would give rated output
(current or wattage respectively) at rated output voltage. For controlgears with more than one
supply voltage, the requirements are applicable for each of the rated supply voltages.

The touch current is checked by measurement in accordance with Annex G from
IEC 60598-1:2014.

For controlgears providing SELV with rated output voltages or currents exceeding the values
given_above at least one of the conductive parts in the SELV circuit shall be insulated by
insulption capable of withstanding a test voltage of 500 V r.m.s. for 1 min.

Accefsible conductive parts separated by double or reinforced insulation, e.g. live\part§ and
the Kody or primary and secondary circuits, may be bridged (conductive bridged)-by resistors
or YP capacitors provided they consists of at least two separate compongnis of the game
rated value (resistance or capacitance) and are rated for the total workingnvottage and whose
impefance is unlikely to change significantly during the individual lifetihe of the controlpear.
In addition, accessible conductive parts separated by double or reinfgr¢ed insulation from live
parts|, as above, may be bridged by a single Y1 capacitor.

Y1 of Y2 capacitors shall comply with relevant requirements&f+EC 60384-14 and if resistors
are Used they shall comply with the requirements of test a) in™M4.1 of IEC 60065:2001.

11 oisture resistance and insulation

Lamp controlgear shall be moisture-resistant. Théy shall not show any appreciable damage
after|being subjected to the following test.

The lamp controlgear is placed in the mgst unfavourable position of normal use, in a humidity
cabinet containing air with a relative~humidity maintained between 91 % and 95 %.| The
temprature of the air at all places(Where samples can be located shall be maintained within
1 °C jof any convenient value t between 20 °C and 30 °C.

Before being placed in the humidity cabinet, the sample is brought to a temperature betwgen t
and (t + 4) °C. The sample shall be kept in the cabinet for 48 h.

NOTE[ In most cases)-the sample may be brought to the specified temperature between t gnd (t ‘
+ 4)[°C by keeping it in a room at this temperature for at least 4 h before the humidity
treatment.

In onder \to achieve the specified conditions within this cabinet, it is necessary to ensure
consfant/circulation of the air within, and, in general, to use a cabinet which is thermally
insulated.

Insulation resistance shall be not less than 2 MQ for basic insulation and 4 MQ for double or
reinforced insulation between live parts and the body. For insulation between primary and
secondary circuits, in controlgear providing SELV, other values apply (see Annex L).

Insulation shall be adequate
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a) between live parts and outer metal parts, including fixing screws and metal foil in contact
with outer insulating parts;

by . iy e fixi ;

b) between live parts and control terminals, where relevant.

In the case of lamp controlgear having an internal connection or component between one or
more output terminals and the earth terminal, such a connection shall be removed during
this test.

For {he test the input and output terminals shall be bonded together. Controlgear, shaving
insulption cover or envelope is wrapped with metal foil.

12 Electric strength
Lamp controlgear shall have adequate electric strength.

Immediately after the measurement of the insulation resistance,_the’lamp controlgear [shall
withdtand an electric strength test for 1 min applied between the_parts specified in Clausg 11.

The fest voltage of substantially sine-wave form, having ac«frequency of 50 Hz or 60 Hz|shall
corrgspond to the values in Table-+ 3. Initially, not more than half the specified voltage |shall
be applied, the voltage then being raised rapidly to the-ptescribed value.

Table-1 3 — Electric strength test voltage

Working voltage'\U Test v\;:ltag

L4

Basif insulation for voltages of SELV 500
Up t¢ and including-42 50 V 500

Basic insulation 2 U+ 1000

Aboye-42 50 V up to and including-1.000 V Supplementary insulation 2 U +-4-7501 P00

Double or reinforced insulation 4 U +-2-7456 2 P00

Where both reinforced ingulation and double insulation are used, care shall be taken that the voltage applied to
the reinforced insulation does not overstress the basic insulation or the supplementary insulation.

Wheh testing the conttelgear, the input should be tested with a test voltage which corresponds with the supq
voltgge and the output related part should be tested with a test voltage which corresponds with U_ ;.

y

For qolid(05'thin sheet insulation used for double or reinforced insulation Annex N applies

No flashover or breakdown shall occur during the fest.

The high-voltage transformer used for the test shall be so designed that when the output
terminals are short-circuited after the output voltage has been adjusted to the appropriate test
voltage, the output current is at least 200 mA.

The overcurrent relay shall not trip when the output current is less than 100 mA.
The r.m.s. value of the test voltage applied shall be measured to within £3 %.

The metal foil referred to in Clause 11 shall be placed so that no flashover occurs at the
edges of the insulation.
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Glow discharges without drop in voltage are neglected.

13 Thermal endurance test for windings of ballasts
Windings of ballasts shall have adequate thermal endurance.
Compliance is checked by the following test.

For windings included in controlgears providing SELV, see modifications specified in
IEC 61558-1:2005 _Annex U

The purpose of this test is to check the validity of the rated maximum operating temperature
(tw) marked on the ballast. The test is carried out on seven new ballasts which have not been
subjgcted to the preceding tests. They shall not be used for further testing.

This [test may also be applied to ballasts which form an integral part of a [uminaire and which
cannpt be tested separately, thereby enabling such integral ballasts,ta be made with|a t,
valug.

Before the test, each ballast shall start and operate a lamp normally, and the lamp arc current
shall|be measured under normal conditions of operation and\alsa rated voltage. Details qf the
therrc-lal endurance test are prescribed below. The thermal conditions shall be so adjusted that

the gbjective duration of the test is as indicated by the manufacturer. If no indication is gjiven,
the tg¢st period shall be 30 days.

The test is carried out in an appropriate oven.

The pallast shall function electrically in a *manner similar to that in normal use, and, in the
case|of capacitors, components or otherfauxiliaries not subjected to the test, these sh3jll be
discdnnected and reconnected again \in“the circuit but outside the oven. Other compomnfents
which do not influence the operating-conditions of the windings may be removed.

NoTE[4+ Where it is necessary.fo’disconnect capacitors, components or other auxiliaries| it is
recommended that the manufacturer supplies special ballasts with these parts removed and
any necessary additional.connections brought out from the ballast.

In ggneral, to obtain yiormal operating conditions, the ballast is tested with the appropgriate
lamp

The ballast centainer, if of metal, is earthed. Lamps are always kept outside the oven.

For gertain inductive ballasts of simple impedance (for example, switch-start choke ballasts),
the turwwmwmmmm—wmmmmvmmw I f f f f alue

as found with the lamp at rated supply voltage.

The ballast is connected to the power supply so that the voltage stress between the lamp
controlgear winding and earth is similar to the one in the lamp method.

Seven ballasts are placed in the oven, and the rated supply voltage applied to each of the
circuits.

The oven thermostats are then regulated so that the internal temperature of the oven attains a
value such that the temperature of the hottest winding in each of the ballasts is approximately
equal to the theoretical value given in Table-2 4.
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For ballasts subject to a test duration longer than 30 days, the theoretical test temperatures

shall be calculated by means of Equation (2)-as-explained-in-Neote-3-of thisclause.

After 4 h, the actual temperature of the winding is determined by the "change-in-resistance”
method, and, if necessary, the oven thermostats are readjusted to approximate as closely
as possible the desired test temperature. Thereafter, a daily reading of the air temperature in
the oven is taken to ensure that the thermostats are maintained at the correct value to
within +2 °C.

The winding temperatures are measured again after 24 h and the final test period for each
lamp _controlgear is determined from Equation (2). Figure 1 illustrates this in graphical form.

The permissible difference between the actual temperature of the hottest winding of any, of the
ballagts under test and the theoretical value shall be such that the final test period_js at |least
equal to, but not more than twice, the foreseen test period.
BOO
P50
£ 200 s
= \_
S oo t, 105
©
8 180 Ea—
£ T —
2 170 t, 90
2
5 160
s \
S 50
00
15 20 30 40 50 60
Test period in days

NOTE These curves are for information only and illustrate Equation (2) using a constant S of 4 500 (see
Annex E).

Figure 1 — Relation between winding temperature
and endurance test duration
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Table-2 4 — Theoretical test temperatures for ballasts subjected to
an endurance test duration of 30 days

Constant S Theoretical test temperature
°C
S$4,5 S5 S6 S8 S11 S16
For ty = 90 163 155 142 128 117 108
95 171 162 149 134 123 113
100 178 169 156 140 128 119
105 185 176 162 146 134 125
110 193 183 169 152 140 130
115 200 190 175 159 146 136
120 207 197 182 165 152 141
125 215 204 189 171 157 147
130 222 211 196 177 163 152
135 230 219 202 184 169 158
140 238 226 209 190 175 163
145 245 233 216 196 181 169
150 253 241 223 202 187 175

NOTE- Unless otherwise indicated on the ballast, the theoretical test temperatures specified in column
apply. The use of a constant other than S4,5-mustshall be justified in accordance with Annex E.

S4,5 ‘

NOoTE 2 For the measurement of winding temperature by the "change-in-resistance" me
the fpllowing Equation (1) is applicable:

R
ty = F? (2345 + t,) - 234,5

where
t is the initiaktemperature in degrees Celsius;
ty is thefinal temperature in degrees Celsius;

R, |is theresistance at temperature i;;

R, Lis.the resistance at temperature t,.

thod, ‘

(1)

The constant 234,5 relates to copper windings; for aluminium, this constant should be 229.

No attempt shall be made to hold the winding temperature constant after the measurement
taken after 24 h. Only the ambient air temperature shall be stabilized by the thermostatic

control.

The test period for each ballast starts from the time the ballast is connected to the supply. At
the end of its test, the relevant ballast is disconnected from the supply but is not removed
from the oven until the tests on the other ballast have been completed.

NOTE-3 The theoretical test temperatures given in Figure 1 correspond to a working life of 10
years' continuous operation at the rated maximum operating temperature .
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They are computed using the following equation:

2015

(2)

y the

log L =logL +S(1—LJ
© T T,
where
L is the objective endurance test life in days (30, 60, 90 or 120);
L, equals 3 652 days (10 years);
T is the theoretical test temperature in kelvins (t + 273);
T, |is the rated maximum operating temperature in kelvins (t,, + 273);
S is the constant depending on the design of the lamp controlgear and -the winding
insulation used.

After| the test, when the ballasts have returned to room temperature, they shall satisf

following requirements.

a) At rated voltage, the ballast shall start the same lamp and the~lamp arc current sha

The
satis

In th

thesg¢ is permitted.

14

14.1

prote

Oper
is ap
cons
subjd

e
N

b) The insulation resistance between the winding and the-ballast case, measured at apg
n

xceed 115 % of the value measured before the test, as described above.
DTE 4- This test is to determine any adverse change in.the‘ballast setting.

ately 500 V d.c. shall be not less than 1 MQ.

result of the test is considered to be satisfactory if at least six of the seven ba

b case of two failures, the test iscrepeated with seven more ballasts and no failu

Fault conditions

ction against accidental contact in accordance with 10.1 shall not be impaired.

ation under-fault conditions denotes that each of the conditions specified in 14.2 to
plied invturn and, associated with it, those other fault conditions which are a Ig
bquence thereof, with the provision that only one component at a time shoul
ctedto a fault condition.

| not

roxi-

lasts

y these requirements. The test is considered to have failed if more than two ballasfs fail
the tegst.

re of

Lamp controlgear.shall be so designed that, when operated under fault condifions,
therg shall be no emission of flames or molten material or production of flammable gases

The

14.5
gical
d be

If a lamp controlgear marked with a protective earthing symbol and the manufacturer declared
in the instructions that the use of the controlgear without earthing contact is permitted then

the o

peration under fault conditions shall be made with and without earthing connection.

If a lamp controlgear marked with a functional earthing symbol and the manufacturer declared
in the instructions that the use of the controlgear without functional earthing contact is
permitted then the operation under fault conditions shall be made with and without earthing
connection.

Examination of the apparatus and its circuit diagram will generally show the fault conditions
which should be applied. These are applied in sequence in the order which is most
convenient.
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The intention of Clause 14 is to check if the controlgear remains safe if a singleMadlt occuyrs in
the dontrolgear. To that extend each component shall be short-circuited or@pened and|PCB
trackp closer together than required according to Clause 16 of this standard shall be dhort-
circulted. The requirement is that the controlgear shall not cause harm\te persons or g¢ods.
Safe{y components which comply with their own safety standard are gxeluded if they are [used
withip their specifications.

With [this test, evidence will be given that the controlgear will,b€ safe under any single|fault
condjtion.

Filten capacitors directly connected to the mains sypply do not need to be tested if|they
comply with IEC 60384-14 and are classified X1 or X2 for the relevant voltage.

The manufacturer shall show evidence that the ‘components behave in the foreseen way, for
exanjple by showing compliance with the relevant specification.

Capdcitors, resistors or inductors nat'@omplying with a relevant standard shall be ghort-
circu|ted or disconnected, whichever.is‘'the more unfavourable.

For Iemp controlgear marked with ;; , the lamp controlgear case temperature at any place
shalllnot exceed the marked Value.

NOTE| Lamp controlgear’ and filter coils without these symbols are checked together with the
luminaire in accordance with IEC 60598-1.

14.2| Short( circuit across creepage distances and clearances, if less than the values
specffied in;Clause 16, taking into account any reduction allowed in 14.2 to 14.5.

NOTEL4 (‘rpppngp and clearances distances bhelow the values of Clause 16 are not allowed

between live parts and accessible metal parts and between different circuits. This requirement
is also applicable between tracks of printed circuit board.

Between conductors protected from surge energy from the supply (for example, by choke
winding or capacitor) which are on a printed board complying with the pull-off and peel
strength requirements specified in IEC 61189-2, the creepage distance requirements are
modified according to Table 5 with a minimum of 0,5 mm. Thedistances—of Table-3—are

|
A~
(8]
-
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Minimum creepage distances mm
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Peak value of the operating voltage V'
IEC 587/2000
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Table 5 — Minimum creepage distance on printed circuit board

Voltage Creepage distance
(rms)
mm
50 0,5
100 0,5
160 0,5
200 0,63
250 1,0
320 1,6
400 2,0
500 2,5
630 3,2
800 4,0
1000 5,0
NOTE 1 The values of this table have been taken from \Table F.4 of
IEC 60664-1:2007 — minimum creepage distances for printed “wiring material —
pollution degree 2 (all material groups except Il b).
NOTE 2 Values for creepage distances can be found,*or'intermediate values of
working voltages, by linear interpolation between tabulated values.
NOTE 3 For creepage distances, the equivalepi’d.c. voltage is equal to the r.m.s.
value of the sinusoidal a.c. voltage.

14.3| Short circuit across or, if applicable xinterruption of semi-conductor devices.
Only|one component at a time shall be\short-circuited (or interrupted).
14.4| Short circuit across insulation consisting of covering of lacquer, enamel or textile.

Such| coverings are ignored~in assessing the creepage distances specified in Table 7] and
clearpnces specified in.Table-3 9. However, if enamel forms the insulation of a wirg and
withdtands the voltagé test prescribed in Clause 13 of IEC 60317-0-1:2013, it is considerg¢d as
contributing 1 mm_te_those creepage distances and clearances in air.

This |subclausetdoes not imply a need to short-circuit the insulation between turns of ¢oils,
insulgting sleeves or tubing.

14.5| “Short circuit across electrolytic capacitors.

14.6 Compliance-is with 14.2 to 14.5 shall be checked by operating the lamp controlgear at
any-veltagebetween0;9-and-+4times the rated supply voltage according to the test circuit
procedure given in 14.7, with the lamp(s) connected and the lamp controlgear case at f.. Each
of the fault conditions outlined in 14.2 to 14.5 inclusive shall be then applied in turn.

For the purpose of this clause the test voltage may be at any value within the supply voltage
range of the control gear, or within £ 5% where only single rated supply voltage is given. This
is to allow the high supply current capacity required for this test.

The tests shall be carried out on three samples for each fault condition, consisting of one or
more items submitted for the purpose of the type test. If one of the samples fails, the test
shall be repeated with three new samples none of which shall fail.



https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

-40 - IEC 61347-1:2015 RLV © IEC 2015

The test-is shall be continued until stable conditions are obtained. The lamp controlgear case
temperature-is shall then be measured.

NOTE When-making-the-testsof 14.-1-to-14-4. Components such as resistors, capacitors, semiconductors, fuses,

etc.-may could fail. Such components can be replaced so as to continue the test.

Insulation shall be adequate between input and output terminals bonded together, an
exposed metal parts and the control terminals, where relevant. Controlgear, having insulation
cover or envelope is wrapped with metal foil.

d all

After the tests, when the lamp controlgear has returned to ambient temperature, the insulation

resis

To c
high-

Acce
beco

To c
test
4:20
14.7

fault

"t : P T Y-V~ S W A 1 e 4t 4l 4 DA
dliCT TTCasuUIcU al dPpPruUAIlTialcly OUU 'V U.C. STidll U TIUUTCSS UldlT T 1VISZ.

neck whether gases liberated from component parts are flammable or not, a<test w
frequency spark generator-is shall be made.

Ssible parts shall be tested in accordance with Annex A to determine whether they
me live.

specimen—is shall be wrapped with a tissue paper, as defined in 4.187 of ISO 4
2, and the latter shall not ignite.

Connect the Controlgear under test to a high-power a.c. supply capable of pass

X1 X2 A

O———O-—-~x—-O——O---

Un R DUT

neck whether emission of flames or molten material might présent a safety hazard,

current of 160 A | 10 % r.m.s., as shown in Figuré 2." Apply the relevant fault conditiop.

ith a

have

the
046-

ng a

C.P.

IEC

Key

Uy supply voltage

DUT device under test

R additional wiring or resistor for current tuning

T shunt 10 mQ

X1, X2, X3, X4 terminals for the additional wiring or resistor

A, B terminals for the short circuit and the lamp controlgear
C.P. current probe

Figure 2 — Test circuit for controlgear
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Carry out the test procedure as follows.

a) Short circuit terminals A and B.

Test current calibration with additional wire or resistor between the terminals X1 — X2 and

X

3 — X4. Current value shall be 160 A ;5) % r.m.s..

b) Remove the short circuit.

Connect the controlgear to terminals A and B.

c) Test the controlgear.

15 Construction

15.1| Wood, cotton, silk, paper and similar fibrous material

Wood, cotton, silk, paper and similar fibrous material shall not be used as dnhsulation, u
impregnated.

Compliance is checked by inspection.

15.2| Printed circuits

Printed circuits are permitted for internal connections.

Compliance is checked by reference to Clause 14 of-this standard.

15.3| Plugs and socket-outlets used in SEL\\or ELV circuits

For qontrolgears providing SELV or ELV s@tcket-outlets, the output circuit shall be such

there
direc
insta

Plug
and
curreg
72 W

e

[}

- S

is no dangerous compatibility between such a socket-outlet and a plug intende
[ connection to a socket-outlet which could be used for the input circuit in relati
lation rules, voltages and frequencies.

and socket-outlets for SELV system shall comply with the requirements of IEC 604
EC 60884-2-4. Howevér,plugs and socket-outlets for SELV systems with both a

are allowed to caomply only with the following requirements:

ugs shall not beJable to enter socket-outlets of other standardised systems;
bcket-outleissshall not admit plugs of other standardised voltage systems;

bcket-alitlets shall not have a protective earth contact.

As |

intermediate output voltages shall be able to withstand the nearest upper voltage, |

15.4
15.4.

F Q@ 60906-3 covers only 6 V, 12 V, 24V and 48 V output voltage, controlgear

hless

that
d for
bn to

06-3
rated

nt ~ 3 A and a maximum voltage of 25V a.c. or 60 V d.c. with a power not exceg¢ding

with

Insulation between circuits and accessible parts

1 General

Controlgear shall provide suitable insulation between different electrical circuits and to
accessible parts.

The same requirements apply to the circuits connected to the control interface of a
controllable electronic controlgear where the control circuits shall be isolated from the LV
supply according to the declaration of the controlgear manufacturer (see 7.1 k)).

No insulation is required where:
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— control signals are injected via the supply terminals or circuits connected to the supply via
a separate terminal;

— control signal receiver is located in the ballast case and the signal is transmitted remotely
via infra-red or radio wave transmitters;

— control terminals are only to be used together with one sensing device outside of the
controlgear case, but inside the luminaire (not remotely).

NOTE At present on the market the following types of control systems are available:

—  FELV control signal, basic insulated to LV supply (e.g. Digital Addressable Lighting Interface and 0 to 10 V);

—  SELV control signal, (e.g. DMX);

—  c¢nfrol signal, not insulated to LV supply (e.g. Push button control/phase cut/step dim). A

Compliance is checked by the following requirements. Qy

15.4)2 SELV circuits

The following sources may be used to supply SELV circuits: N

QO

safety isolating transformer in accordance with IEC 61558-2- 6{)%? equivalent Par{2 of
FC 61558;

— a| controlgear providing SELV in accordance with | 61347-2-2, IEC 61347
EC 61347-2-7, IEC 61347-2-13;

— ah electrochemical source (e.g. a battery) or anoth s\source independent of a hjgher
bltage circuit.

=l

2-3,

=l

<

The yoltage in the circuits shall not be higher thar&{ﬁg limits defined for ELV.

SELY circuits shall be insulated from the LV smpply by double or reinforced insulation (blased
upon|a working voltage across the insulatio

SELY circuits shall be insulated fror‘i\gfher non SELV circuits (except FELV) by double or
reinfprced insulation (based upon {@orking voltage equal to highest voltage in the circuitpg).

SELY circuits shall be insulazti@’rrom FELV circuits by supplementary insulation (based jupon
a wofking voltage equal to L\Usupply voltage).

SELY circuits shall b@%ulated from other SELV circuits by basic insulation (based ugon a
work|ng voltage eq@to highest voltage in the circuits).

.

SEL circ@ll be insulated from accessible conductive parts by insulation accordipg to

Tabl¢ 6 in 5.
J O

Inc s‘eg/of a controlgear providing SELV according to this standard, the SELV voltage [shall
be considered for insulating purpose as the maximum output voltage indicated as “U, ;"

Compliance is checked by inspection and by the tests required in Clause 10, 11, 12 and 16 of
this standard.

15.4.3 FELV circuits
The following sources may be used to supply FELV circuits:

— a separating transformer in accordance with IEC 61558-2-1 or equivalent Part2 of
IEC 61558;

— a separating controlgear providing basic insulation between input and output circuits in
accordance with the relevant Part 2 of this standard;
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— an electrochemical source (e.g. a battery) or another source in circuit separated by the LV
supply by basic insulation only.

The voltage in the circuits shall not be higher than the limits defined for ELV.

FELV circuits shall be insulated from the LV supply by at least basic insulation (based upon a
working voltage equal to LV supply voltage).

It is not required that FELV circuits shall be insulated from other FELV circuits except for
functional purpose.

FELj circuits shall be insulated from accessible conductive parts by an insulation ac@rding
to Tdble 6 in 15.4.5. \/

Combpliance is checked by inspection and by the tests required in Clause 10, 61\0?2 and |16 of
this gtandard.
'\

Plug$ and socket-outlets for FELV systems shall comply with the followgrg\g requirements:

— plugs shall not be able to enter socket-outlets of other voltage %@ems
— spcket-outlets shall not admit plugs of other voltage syste@)
— spcket-outlets shall have a protective conductor contact;\\

Combpliance is checked by inspection. Q<<
15.44 Other circuits Q

The |nsulation between circuits other than S@\/ or FELV and accessible conductive parts
shall|be in accordance with the requwement@h Table 6 of 15.4.5.

Combpliance is checked by applyInQ@e requirements of this standard to the insulation
required in 15.4.5. \O

NOTE| Example of this kind of circu{{dre:

—  olitput circuits of ballast;

—  cifcuits supplied by isolaij transformer according to IEC 61558-2-4 or equivalent;

—  cifcuits supplied by @rating transformers according to IEC 61558-2-1 which do not fulfil the requirgments
fgr FELV; (s)

—  cifcuits supplj y separating controlgear (other than FELV) and isolating controlgear according with
IHC 61347-2= C 61347-2-3, IEC 61347-2-7, IEC 61347-2-13.

15.45 Oh%ulation between circuits and accessible conductive parts

Acces%fe conductive parts shall be insulated from active parts of electric circuit by an
insulation according to Table 6. Figure 3 gives an example of a controlgear insulation related
to explanation in Table 6.

In class Il construction, where equipotential bonding is used for the protection against indirect
contacts with live parts, the following requirements are applicable.

— All conductive parts are connected together so that two failures of the insulation result in a
short circuit.

— To check whether the conductive parts are reliably connected together, the test of
IEC 60598-1:2014, 7.2.3 (earth continuity test with 10 A) has to be carried out.

— The conductive parts comply with the requirements of Annex A of this standard in case of
insulation fault between live parts and accessible conductive parts.
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Accessible metal Insulation between light source
parts (e.g. reflector) and accessible metal parts

\ Luminaire /

4

Controlgear

. _ LED module
LV A L l
sypply W i [Tout
. LED module

—t P

Insulation between primary and
secondary circuits of the controlgear

Accessible metal Insulation between light source
parts (e.g. reflector) and-accessible metal parts

1EQ

Figure 3 — Example of a controlgear insulation related to Table 6
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Table 6 — Insulation requirements between
active parts and accessible conductive parts

4.4

4.4

Controlgear Required Insulation between active
parts and accessible conductive parts
Class | Class Il Class Il
Insulation between Output voltage | Insulation of Insulation of one Insulation of more
LV supply and accessible earthed accessible than one accessible
secondary circuits conductive parts conductive part or conductive parts
more than one with without equipotential
equipotential bonding
bonding
Uyt > LVsuppIy Basic insulation Double or reinforced Double or rein& ced
complying with U, insulation insulation
complying with U complmem h 4.,
none Uyt Lvsupply Basic insulation Double or reinforced Doulﬂ%{ar reinfofced
complying with insulation tion
sobree: Lvsupply Ei)/mplymg with plying with
60417-5941 supply A supply
(2042-10)] '\/\
Voltages Basic insulation Supplementary\(b Insulation has to
above ELV complying with U, insulation fulfil the higher
(FELV) complyin U,, requirement of a) or
plus L i} b):
g\ a) Supplementary
@) insulation
Q complying with
<> Uout plus LVpr mary
basic \Q b) Double or
0\ reinforced
S\ insulation
\QQ) complying with
[SOJRCE:
60417-5156 o out
(20¢3-08)] ELV (FELV) Fu.n@'&)al insulation | Supplementary Supplementary
A\ insulation insulation
O complying with U complying with {4
) XN plus LVSupply plus LVsuppIy
Voltages . \b Basic insulation Basic insulation Double or reinfojced
above EG) complying with U, complying with U insulation
(FELV) complying with {4
[SOJRCE: OQ
60417-5221 (_)
(2042-10)] do !g N
0% - | ELV (SELV) Basic insulation Basic insulation Basic insulation
ed
@ See also See also See also
5 requirements in requirements in requirements in
IEC 60598-1:2014, IEC 60598-1:2014, IEC 60598-1:2014,
Sections 8, 10 and Sections 8, 10 and Sections 8, 10 and

4.4

LI
[SOURCE:
60417-5222
(2002-10)]

16 Creepage distances and clearances

16.1 General
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This clause specifies minimum requirements for creepage distances (see 16.2) and
clearances (see 16.3) for lamp controlgear. Exemptions are only specified in Clause 14.
Additional requirements for SELV are given in Annex L.

The requirements for creepage distances and clearances have to be applied:

for basic insulation:

— between live paris of different polarity:

— bptween live parts and accessible earthed metal parts; é

— bptween circuits requiring isolation from each other (e.g. FELV circuits); Q‘

— bptween accessible conductive parts and a metal rod of the same diamet<§'a the flgxible
cpble or cord (or a metal foil wrapped around the cord) inserted ins}t{/ inlet bushing,
apchorage and the like;

4

— bptween live part and an intermediate conductive part; /\

— bptween an intermediate conductive part and the body; %\(b

for dpuble or reinforced insulation: C)

N\

— fqr lamp controlgear declared not to rely on the Iumin@e enclosure for protection against
ectric shock — between live parts and the outer ac{gs ible surface of insulating parts;

|
o @

btween live parts and accessible unearthed m Qarts;

|
o

btween circuits requiring isolation from eacsh\\g\&her (e.g. SELV circuits).

A mg¢tal enclosure shall have an insulatin%@a’ng in accordance with IEC 60598-1 if, ip the
absepce of such a lining, the creepage di ce or clearance between the live parts angd the
enclqsure would be smaller than the vgl®§prescribed in the relevant tables.

Q\
Redyctions for creepage distances\@]d clearances are allowed for lamp controlgear which are
protgcted against pollution by thie use of coating or potting. In this case pollution degfee 1

applies. N
e

The minimum dimensio@ahd verification tests are given in Annex P.

O

Creepage distan@s@hd clearances shall be measured on uncoated products.

Distgdnces w@%provide basic insulation for the same circuit between live parts of different

polarities printed circuit boards are exempt from the requirements of this subclause,

becaus&/@by are tested according to Clause 14.
A\

Values for creepage distances and clearance given in this subclause are the absolute
minimum. Exemptions for PCB are given in Clause 14.

NOTE 1 The minimum creepage distances and clearances specified are based on the following parameters:
—  for use with up to 2 000 m above sea level;

— pollution degree 2 where normally only non-conductive pollution occurs but occasionally a temporary
conductivity caused by condensation is to be expected;

— equipment of impulse withstand category Il which is energy-consuming equipment to be supplied from the fixed
installation.

NOTE 2 The way in which creepage distances and clearances are measured is specified in IEC 60664-1.

NOTE 3 The calculation method and the structure of the creepage distances and clearances are taken from
IEC 60664-1:2007 and IEC 60664-4:2005.
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For details of pollution degrees or impulse withstand categories, I[EC 60664-1 should be
consulted.

NOTE 4 Under Annex M of this standard, information about values for impulse withstand category Il are
presented.

NOTE 5 Creepage distances are distances in air, measured along the external surface of the insulating material.

NOTE 6 Creepage distances between ballast windings are not measured because they are checked with the
endurance test. This applies also to creepage distances between taps.

NOTE|7 In open-core ballast, enamel, or similar material, which forms the insulation for a wire and.withstanfds the
voltagp test for grade 1 or 2 of IEC 60317-0-1:2013 (Clause 13) is judged to contribute 1 mm to the values given in
Table$—3 7 and—4 8 of this standard between enamelled wires of different windings or from _enamelled wire to
covers, iron cores, etc.

Howeyer, this applies only in the situation where creepage distances and clearances”are not less than 2 mm in
additign to the enamelled layers.

|l amr cantrolaoear whaoro tha camnonente ara en ancanculated int@& calf hardanina com und
ap-controigear—where-the-componenis—are-so-encapswtiateahg-sel-narcening-comppuha
bonded-to-the relevant surfaces-that no-clearances-exist,are-notchecked-

Printbd circuit boards are exemnt from the reauirementessnopf thics eclause bhecause the ara
Printpd—cieutboaras—are—exemptirom—theregquirements—otthis—clause—pecause—theyare
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16.2 Creepage distances
16.2.1 General
The minimum values for creepage distances are listed in Tables 7 and 8.

For the dimensioning of the creepage distances the r.m.s. values of the working voltage
(Table 7) shall be taken into account.

For working voltages with higher operating frequencies than 30 kHz, additionally the peak
values of the working voltages (Table 8) shall be taken into account. For such kind of working
voltages (with frequencies above 30 kHz) both Tables 7 and 8 shall be applied.

The working voltage used for specifying the r.m.s. is determined by averaging ov@ time
period of 60 s, unless the manufacturer specifies a shorter time period.

Guidgnce for the use of the Tables 7 and 8 is given in Figure 4.

Consideration of ,'\
creepage distance /\
(U(rms), Uout, f) (bb‘

v , O
Application of Tableé6<
Creepage (U(rms)
AN
S\\)
Z
¥

Working voltage
with frequency
> 30kHz

C) Determination of the relevant
Uout, ¢ voltage according to

@‘ 16.2./16.2.3.

l

Application of Table 7

Creepage ({7, . £)

The highest value of both
Tables 7 and 8 has to be -
considered for the compliance |
requirements

IEC

Figure 4 — Application of Table 7 and Table 8

Values for creepage distances may be found for intermediate values of working and working
voltages by linear interpolation between tabulated values.

Creepage distances shall not be less than the required minimum clearance.
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No values are specified for working voltages below 25 V a.c. and 60 V ripple free d.c. The test

voltages for such working voltages are given in Clause 12, Table 1.

16.2.2 Minimum creepage distances for working voltages

Table 7 defines the minimum creepage distance values for working voltages.

Table 7 — Minimum creepage distances for working voltage

RMS working voltage
Distances not exceeding

\'4
mm A\

50 150 250 500 750 \\
AN

000

Cregpage distances @ Vs <

~
~~

b,0

— Hasic or supplementary insulation PTI ? >600 0,6 0,8 1,3 2,5 A .8
<600 | 12 1,6 2,5 5,;{.‘ WV 76

10

Heinforced insulation PTI >600 1,6 2,6 "\}/X,’O 7,6

10

<600 - 3,2 50, 10 16

PO

Linegr interpolation between columns is allowed.

NOTE In Japan and North America, the values defined here are not appl@g&. Japan and North America
requlre larger values. S‘\

N
@ Hor creepage distances the equivalent d.c. voltage is equal to t& Q\.s. value of the sinusoidal a.c. voltg

b HTI (proof tracking index) in accordance with IEC 60112. /\0

ge.

X
N
In th¢ case of creepage distances to parts Er:%t\?sn\ergized, or not intended to be earthed, W

trackjng cannot occur, the values specifi or material with PTI > 600 shall apply f
matefials (in spite of the real PTI).

.\@
For dreepage distances subjected teszworking voltages with duration less than 60 s, the v
speclfied for materials with PTIl 2600 shall apply for all materials.
‘\\JC)
For qreepage distances nqtqié le to contamination by dust or moisture, the values spe
for materials with PTI 2@0’apply (regardless of the real PTI).

16.23 Creep@(ﬂistances for working voltages with frequencies above 30 kHz

¢ 8 pres
30 kiiz forﬁ)insulation materials (except for glass, ceramic or other inorganic mate
rack) — there is no distinction into different PTI classes.

here
brall

hlues

cified

creepage distance values for working voltages with frequencies dbove

rials,

For W v ~- 568 . v
considered, because partial discharges damage the surfaces and may cause tracking.

1l be

The peak value of the working voltage excludes small peaks or transients like ignition

voltages, unless these peaks increase the declared r.m.s. value of the working voltage (
by 10 % or more. The verification has to be done for the worst case condition.

Uout)
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Table 8 — Minimum value of creepage distances for sinusoidal or non-sinusoidal
working voltages at different frequency ranges; basic or supplementary insulation

Peak value of the Creepage distances (pollution degree 2)
working voltage mm
Uout 30 kHz 100 kHz 200 kHz 400 kHz
KV <f<100 kHz < <200 kHz < <400 kHz < f<700 kHz
0,1 0,02 @ @ @
0,2 0,05 a @ a
0,3 0,10 0,11 0,11 0,11
0,4 0,15 0,16 0,18 O,ZQ
0,5 0,22 0,23 0,30 Qb/
0.6 0,32 0,33 0,48 n01,02
0.7 0,43 0,46 0,82 ayY 230
N 'I
0,8 0,54 0,66 1,32 M 4,56
A\/
a
0,9 0,63 0,98 228 I
1,0 0,72 1,38 3,60\~ 2
O 3
1,1 0,82 2,04 , (6 0
a
1,2 1,02 2,88 Q\M,M
1,3 1,44 4,20 4+ O @ @
‘( a a
1,4 1,98 6,00 QQ
a a
1,5 2,76 8,76 \§
1,6 3,78 QO 2 2
@ a a
1,7 5,28 Q\('\
1,8 7,32 N @ é
Linegr interpolation between columns and ro@&g allowed. The values listed in the columns are valid for the
maximum frequency of this column. O
For the creepage distances the peak wgltage of the working voltage is applied. Transients or small peaks
(ignifion voltages) which do not sig{Kc ntly increase the r.m.s. of the declared working voltage U, are
neglécted.
For reinforced insulation the doubled values of the basic or supplementary insulation are required.
NOTE In Japan and No erica, the values defined are not applicable. Japan and North America requirgs
larggr values. ('
- -
a8 No values avai H

16.24 C@ﬁﬁance with the required creepage distances

Compli 1@9 is checked by measurements made with and without conductors of the lafgest
sectipRGonnected to the terminals of the controlgear.

The contribution to the creepage distance of any groove less than 1 mm wide is limited to its
width.

For controlgear provided with an appliance inlet, the measurements are made with an
appropriate connector inserted.

Distances through slots or openings in external parts of insulating material are measured with
metal foil in contact with the accessible surface. The foil is pushed into corners and similar
places by means of the standard test finger specified in IEC 60529, but it is not pressed into
openings.

Creepage distances at a supply terminal shall be measured from the live part in the terminal
to any accessible metal parts.
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When creepage distances are determined at bushings, cord anchorages, wire carriers or
clips, the measurement shall be made with the cable fitted.

16.3 Clearances
16.3.1 General

The minimum values for clearances are listed in Tables 9, 10 and 11. The values for
clearances are divided into categories for basic or supplementary and reinforced insulation.

The values of the minimum clearances for working voltages are specified according to the
inforfnation given n 16.1 and 3.4Z2. Lamp conirolgears shall only be considered undef the
aspeft of transients which are defined for the connected mains supply.

For ¢learance values the following parameters are important (in addition to the parameter
descfibed in 16.1):

e the condition of the electric field — for controlgear interfaces, inhomogeneous fields [have
tq be considered;

e the occurring voltages in combination with the frequency of the.oecurring voltage.

Guidpance for the use of the Tables 9, 10 and 11 is given in Fijgtre 5 and 6. Peak voltagep are

incorporated in the assessment of clearances. Figure 6 shows”the application alternatiie for
the pfrimary and the secondary side.

Consideration/of
clearance distance
(U(rms), Uout, f)
(Impulse,withstand
category 1)

Connected to

Ye )
mains supply

Reinforced

Yes insulation
Compliancé Requirements
Aecording to Table 9 No
Clearance (U(rms)) L/
Impulse withstand category I Application of Application of
and according to Table 10 and Table 11 Table 10
Table 11 if the mains supply Clearance Clearance
also contains peak voltages (Uout, ) (Uout, )

Figure 5 — Application of Table 9, Table 10 and Table 11


https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

IEC 61347-1:2015 RLV © IEC 2015 -53 -

Application of
Table 10 or 11

Clearance (Uoyt, 1)

v

Transients or
ignition pulse voltages —
Definition according to
41 and 3.44.

No—;

Determine fit

based on Column B
I

Yes

<

€5 f< Ifcrit Q}/
No y\GJ
\ + AQ

Compliance Compliance Complianpﬁ v
requirement requirement requw
according to according to

Column A Column B Col C to E

IEC

Figure 6 — Application of Table 10 an@gble 11

X

The ¢learance shall be measured between incoming sugply wiring and accessible metal garts,
i.e. flom a bare conductor of the largest section to t@ tal parts which can be accessible. At
the Ternal wiring side of the terminal the cleara all be measured between live pafts of
the t¢rminal and accessible metal parts (see FIQ\ 24 of IEC 60598-1:2014).

16.3.2 Clearances for working voItage@

Tabl¢ 9 presents clearance values for @ng voltages.

Table 9 - M\ll:l&m clearances for working voltages

\\v RMS working voltage not exceeding
Distances @ X v
O 50 150 250 500 750 1/000
Clearfances with mai s(subply transients according
impulse withstandAég'ory Il
- Eliasic or srﬁ@nentary insulation 0,2 0,5 1,5 3 5,5 b,5
N
~  Reinfoced insulation 0.4 1,6 3 5,5 8 8
Clearla@ without mains supply transients 2@
- BaS|c or supplementary msufration 0,2 0,2 0,2 0,2 0,3 0,7
— Reinforced insulation 0,2 0,2 0,2 0,4 1,0 1,6

Interpolation between columns is not allowed, if transients according to the impulse withstand category Il have to
be considered for the main supply.

These values are applicable to controlgear output circuit where the working voltage is higher than the rated input
voltage and where the clearance required is higher than the clearance with mains supply transient or in case of
output where controlgear manufacturer ensures it is free from transients.

NOTE In Japan and North America, these values are not applicable. Japan and North America requires larger
values.

a8 For clearances, the equivalent d.c. voltage is equal to the peak of the a.c. voltage.

No values are specified for working voltages below 25 V a.c. and 60 V ripple free d.c.
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16.3.3 Clearances for ignition voltages and working voltages with higher frequencies

Minimum distances for sinusoidal or non-sinusoidal ignition voltages or working voltages with
higher frequencies are given in Table 10 for basic or supplementary insulation and in Table 11
for reinforced insulation.

Column A specifies clearance values for ignition pulse voltages with a total time of all pulses
<0,75 ms within 10 ms (summation of all pulses) Column B gives the clearance for
frequencies below or equal to f;; (where f ; = 0,2 MHz/d [mm]). Columns C to E give
clearances for several frequency ranges.

Columns B to E in Tables 10 and 11 specify clearances for ignition voltages to ar “]tvlder
than 0,75 ms (summation of all pulses) within 10 ms or for working voltages with her
frequencies than 30 kHz. 03

Column B gives clearance values until f..;. The calculation of the critical uency fqlit, at
whiclh the reduction of the breakdown voltage begins, is defined as foIIows;\’.

b/‘\/

ferit = 0,2/d [MHZ] )
N
wherp ©
d (injmm) is the clearance according to the Table 10 ¢ n B (basic or supplemeptary
insulation) and to Table 11 column B (reinfd\c d insulation) disregarding the

frequency.

For details of f., IEC 60664-4 should be consulte(QO

Columns C to E in Tables 10 and 11 specify clé‘a\?ances for ignition voltages in the freqyency
rang¢ from f..; to 700 kHz or for working vc%%es with higher frequencies than f_;.
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Table 10 — Minimum distances of clearances for sinusoidal or non-sinusoidal voltages;
inhomogeneous field conditions; basic or supplementary insulation

A B c D E
f < 200 kHz 200 kHz 400 kHz
<f<400kHz | < f<700kHz
Voltage? F< ferit > ferit
Uout KV - cri cri
Transients or Ignition voltage or working voltage
ignition pulse voltage
Minimum distances
e N
0,01 N
33 0,01 0,01 10,01
0,26 Q‘
0,2 \2)
b 4 0,02 0,02 0,02 AN 0,02
b5 0,05 0,05 005 P o005
.0 0,26 0,26 0,26 0,26 M) 0,26
5 05 0,76 0,76 o) 1,00
b 0 1,0 1,27 1,30 (5\7,45 1,67
b 5 1,5 1,8 1,89 (}J 2,10 2,41
3.0 2,0 2.4 2,57 g\\V 2,86 3,29
L 0 3,0 3.8 489" 4,70 5,47
5 0 4,0 5,7 A 31 7,05 8,09
5.0 55 7.9 \\\‘ 8,45 9,07 10,0
X 8,0 110 % b b b
&
0,0 11 15,2\‘9 b b b
2,0 14 a8 b b b
‘\"' b b b
5,0 18 A\N25
10,0 25 Ny RN b b b
b b b
15,0 33 ’_\§) 44
40,0 0 L 55 b b b
N b b b
40,0 AN 77
q
0,0 (-@ 100
"
40,0 N 90 No values No values No valugs
((9 No values available available available
0,0 \O 130 available
1p0,0 < 170

Values under consideration.

The clearances for other voltages are obtained by linear interpolation.
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Table 11 — Minimum distances of clearances for sinusoidal or non-sinusoidal voltages;
inhomogeneous field conditions; reinforced insulation

A B C D E
f <200 kHz 200 kHz 400 kHz
<f<400 kHz | <f<700 kHz
Voltage®
. g f< fcrit f> fcrit
Fout 1V Transients or Ignition voltage or working voltage
ignition pulse voltage
Minimum distances
TTIITT
\
33 0,06 0,06 0,06 0,06
~ v/
D,4 0,2 0,08 0,08 0,08 (A< 0,08
D,5 0,10 0,10 0,10 '\J 0,10
‘ ~
1,0 0,6 0,87 0,87 0,9?\. 1/ 1,14
5 1,4 1,7 1,77 %" 2,26
D .0 2,2 2,7 2,9 ’{b 2 3,7
D 5 3,0 3,8 4,2 b a7 5,5
6,0 3,8 5,3 5,8</U 6,5 7.7
\v
1,0 6,0 8,5 % 9.8 10,8
5.0 8,0 11,0 Q 1\!,1 13,2 14,9
6,0 10,4 14,3 N 156 16,8 18,6
b b b
6,0 15,0 20,6, \)\\
0,0 19,4 26,8 b b b
V)
b b b
2,0 24,0 s
5,0 31,4 420 b b b
©
20,0 44 ~ 594 ° ° °
\O b b b
25,0 60 L 77,0
B C)\
30,0 72 AN 95,4
do.0 98, ™/
0.0 /\%\) No values No values No valdes
400 62 No values available available availa{le
’ C) available
0,0 Q
<3_ o values available
1p0,0
For ¢ istag:;k!ubjected to both sinusoidal voltage as well as non-sinusoidal pulses, the minimum required
distainc?/ Il be not less than the highest value indicated in either one of the Tables 9 or 11.
a Tlhe\}ﬂaarances for other voltages are obtained by linear interpolation
b Values under consideration

16.3.4 Compliance with the required clearances

Compliance is checked by measurements made with and without conductors of the largest
section connected to the terminals of the lamp controlgear.

For controlgear provided with an appliance inlet, the measurements are made with an
appropriate connector inserted.

Distances through slots or openings in external parts of insulating material are measured with
metal foil in contact with the accessible surface. The foil is pushed into corners and similar
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places by means of the standard test finger specified in IEC 60529, but it is not pressed into
openings.

NOTE The measurements of the clearances from supply and from internal wiring differ because the controlgear
manufacturer does not have control over the length of insulation removed from the supply wiring by the installer.

At the internal wiring side of the terminal, the clearance shall be measured between live parts
of the terminal and accessible metal parts (see Figure 24 of IEC 60598-1:2014).

17 Screws, current-carrying parts and connections

Screws, current-carrying parts and mechanical connections, the failure of which might\dause
the lamp controlgear to become unsafe, shall withstand the mechanical stresses ocourring in
normfal use.

Compliance is checked by inspection and the tests of 4.11 and 4.120\of—Clause{4—of
IEC $0598-1:2014.

18 Resistance to heat, fire and tracking

18.1| Parts of insulating material either retaining live parts jn/position or providing protection
against electric shock shall be sufficiently resistant to heat.

For materials other than ceramic, compliance is checked by subjecting the parts to the|ball-
presgure test according to Section 13 of IEC 60598-4:2014.

18.2| External parts of insulating material providing protection against electric shock and
parts| of insulating material retaining live parts in position shall be sufficiently resistant to
flamg and ignition/fire.

For mnaterials other than ceramic, compliance is checked by the tests of 18.3 or 18.4, as
appropriate.

Printed circuit boards are) not tested as above, but in accordance with 8.f of
IEC $1189-2:2006 and the.relevant parts of IEC 61249-2 series. Any self-sustaining flame
shalllextinguish within-30's of removal of the gas flame and any flaming drops shall not ignite
the tissue paper specified.

18.3| Externallparts of insulating material providing protection against electric shock shall be
subjgcted fot 30 s to the glow-wire test in accordance with IEC 60695-2-10, subject tp the
following details:

— the\lest sample shall be one specimen;

— the test specimen shall be a complete lamp controlgear;
— the temperature of the tip of the glow-wire shall be 650 °C;

— any (self-sustaining) flame or glowing of the specimen shall extinguish within 30 s of
removal of the glow wire and any flaming drops shall not ignite a piece of tissue paper, as
specified in 4.187 of ISO 4046-4:2002, spread out horizontally 200 mm = 5 mm below the
test specimen.

18.4 Parts of insulating material retaining live parts in position shall be subjected to the
needle-flame test in accordance with IEC 60695-11-5, subject to the following details:

— the test sample shall be one specimen;
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— the test specimen shall be a complete lamp controlgear. If it is necessary to take away
parts of the lamp controlgear to perform the test, care shall be taken to ensure that the
test conditions are not significantly different from those occurring in normal use;

— the test flame is applied to the centre of the surface to be tested;
— the duration of application is 10 s;

— any self-sustaining flame shall extinguish within 30 s of removal of the gas flame, and any
flaming drops shall not ignite a piece of tissue paper as specified in 4.187 of
ISO 4046-4:2002, spread out horizontally 200 mm = 5 mm below the test specimen.

18.5 Iamln Pnnfrnlgpar intended for huilrling into_luminaires other than ordi ary,

indegendent lamp controlgear, and lamp controlgear having insulation subject to.starting
voltapes with a peak value higher than 1 500 V shall be resistant to tracking.

For materials other than ceramic, compliance is checked by subjecting the\parts to the
trackjng test according to Section 13 of IEC 60598-1:2014.

19 Resistance to corrosion

Ferrqus parts, the rusting of which might cause the lamp contretgear to become unsafe, [shall
be adequately protected against rusting.

Compliance is checked by the test of 4.18.1 of-Clause42of1EC 60598-1:2014.

Protgction by varnish is deemed to be adequate for the outer surfaces.

20 No-load output voltage

The [requirements of this clause are.©@nly applicable for magnetic lamp controlgear| with
integrated transformer, operating with™supply frequencies.

Wheh-the-ballast If a magneti¢,tamp controlgear is connected at rated supply voltagg and
rated frequency with no-load on the output, the output voltage shall not differ from the frated
valug of the no-load output voltage declared by the manufacturer by more than 10 %.
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Annex A
(normative)

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

A.1 General test requirements
In or o e e Fre—p wHeER ; e—ar—electric
shock, the—Ianctp—eetcttpetgwaatC dewce under test (DUT) is operated at rated voltage and nominal
supp|y frequency,—and-the following-tests-are-conduected. A conductive part is not a-ive gart if
the réquirements of Clauses A.2 or A.3 are met.
NOTE| The purpose of this annex is to establish if a conductive part can cause an electri€ shock, if touched. It
does ot give response about the kind and level of insulation used.
For the tests according to Clauses A.2 and A.3:
e ope pole of the supply of the DUT shall be at earth potential;
e iflno explicit designation of the supply voltage polarity is¢mtatked on the DUT, the test is
dpne with both supply voltage polarities;
e the measurements are undertaken:
—| between the part concerned and any accessible.Conductive part;
—| between the part concerned and earth.
A.2 | Limits for measured voltages
The part concerned is a live part-if a-current of more than 0,7 mA (peak) or 2 mA dic. is

oltage is pfeasured by using a measuring circuit consisting of a non-inductive resisfance
kQ andAR€ voltage shall not exceed:

b V @.¢: peak or 60 V ripple free d.c.
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A.3 Limits for touch current

Where the voltage measured according Clause A.2 exceeds the limit value, the touch-current
shall not exceed:

e fqra.c.: 0,7 mA (peak), A
e fgrd.c.: 2,0 mA. Qy
Compliance is checked by using the measuring network from Figure G.2 of IE% 98-1:2014.
N
b/‘\/
N
©
Q/C)
A
S
N
QO
N
\‘QQ)
o
Q\
xO
O
<
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Q~
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B.1

Annex B
(normative)

Particular requirements for thermally
protected lamp controlgear

Introductory remark

Two
The

in this standard as "protected lamp controlgear", which are intended to preyvent

contn
mour

The

(accq
mour
prote

overheating due to end-of-life effects on the lamp controlgear.

NOTE|
mount
can bg

The
stand
subc

B.2
This

lumir

supp
the s

B.3

For t

irst category comprises "class P" (according to B.9.2) USA lamp controlgear, referr

olgear overheating under any conditions of use including protection of the lumi
ting surface against overheating due to end-of-life effects.

second category comprises "temperature declared thermally protected*lamp control
rding to B.9.3, B.9.4 and B.9.5). This category provides thermal protection o
ting surface which, depending on the marked operating temperature of the thg
ction in combination with the luminaire construction, provides protection ag

A third category of thermal lamp controlgear protection is recoghized where the thermal protection

found in IEC 60598-1.

Clauses listed in this annex supplement the corresponding clauses in the main part g
ard. Where there is no corresponding clause or subclause in this annex, the clau
ause of the main part applies without modification.

Scope General

annex applies to lamp controlgear for discharge lamps, intended to be built
aires and incorporating a.teans of thermal protection that is intended to disconned
y circuit to the lamp confrolgear before the lamp controlgear case temperature exg
pecified limits.

Terms and'definitions

he purpeses of this annex, the following terms and definitions apply.

B.3.1

"clags'\P" thermally protected lamp controlgear

different categories of thermally protected lamp controlgear are covered by this apnex.

ed to
lamp
naire

jear"
[ the
brmal
ainst

of the

ing surface is achieved by a thermal protector external to the”lamp controlgear. Relevant requirements-may

f the
e or

into
t the
eeds

\/

lamp controlgear incorporating a thermal protector which is intended to prevent overheating
under any conditions of use and which will protect the luminaire mounting surface against
overheating due to end-of-life effects

Note 1

to entry:  This symbol is under development as IEC 60417-Pr14-171.

B.3.2
temperature declared thermally protected lamp controlgear

lamp controlgear incorporating means of protection against overheating to prevent the lamp
controlgear case temperature under any conditions of use from exceeding the indicated value
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to entry: This symbol is under development as IEC 60417-Pr14-172.

2015

Note 2 to entry: The dots in the triangle are replaced by the value of the rated maximum case temperature in
degrees Celsius at any place on the outer surface of the lamp controlgear case, as claimed by the manufacturer
under

the conditions in Clause B.9.

Note 3
requir
flamm

B.3.3
rated
no-loj

B.4

Ther
prote
mear

If fun
wher

Com
appr

B.5

The
subm

Only
and

addit
contn
desc

to entry: Lamp controlgear marked with values equal to or below 130 are deemed to comply~Wi
ements of overheating of the mounting surface for luminaire classified as suitable for mounting enN\a/no)
Able surface in accordance with 4.16 of IEC 60598-1:2014 without any further test.

opening temperature
ad temperature at which a protector is designed to open

General requirements for thermally protected lamp-controlgear
cted against mechanical damage. Renewable parts, if.any, shall only be accessib
s of a tool.

ctioning of the protection means depends onpolarity, then for cord-connected equip
e the plug is not polarized, the protection shallbe in both leads.

bliance is checked by inspection and<by the tests of IEC 60730-2-3 or IEC 6069
bpriate.

General notes on tests

itted.

one sample need’ be subjected to the most onerous fault condition described in
bnly one samplé need be subjected to the conditions described in B.9.3 or B.9.
on, for both-'protected and temperature-declared lamp controlgear, at least one

[ibed in-B.9.2.

th the
rmally

mal protectors shall be an integral part of lamp controlgear and located so as fo be

e by

ment

1, as

appropriate number of specially prepared samples according to Clause B.9 shall be

B.9.2
4. In
lamp

olgear shall be submitted, prepared to represent the most onerous of the fault conditions

B.6

B.6.1

—Classification

General

Lamp controlgear are classified according to B.6.2 or B.6.3.

B.6.2 According to the class of protection

Acco

rding to the class of protection, lamp controlgear are classified into:

a) "class P" thermally protected lamp controlgear, symbol ;; ; or

b) temperature declared thermally protected lamp controlgear, symbol ;; .
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B.6.3 According to the type of protection

rding to the type of protection, lamp controlgear are classified into:

utomatic resetting (cyclic) type;

manual resetting (cyclic) type;

on-renewable, non-resetting (fuse) type;

renewable, non-resetting (fuse) type; or

ther type of protective method providing equivalent thermal protection.

Acco
a) a
b)

c) n
d)

e) o
B.7
B.7.1
mark|
— th
— th

The ferminal(s) to which the protector(s) is(are) connected shall’'be identified by this symbh

In ag
used

NOTE
termi

NOTE|
class

B.7.2
type

B.8

Lamy
test ¢

NOTE

Marking

Lamp controlgear incorporating means of protection against overheating sha
ed, according to the class of protection, with:

e symbol ;; for "class P" thermally protected lamp controlgear;

e symbol ;; for temperature declared thermally protectedNamp controlgear, v
creasing in multiples of 10.

dition, for renewable protectors, the marking shall include the type of protector f{
L+ This marking is required by the luminaire manufacturer to ensure that the ma
nal is not connected to the lamp side of theé lamp controlgear.

-2 Local wiring rules may require the pretéctor to be connected in the line conductor. This is esser]
equipment where polarized supplies are\used.

In addition to the above marking, the lamp controlgear manufacturer shall declar
pf protection in accordance with B.6.3.

Thermal endurance of windings

controlgear.ineorporating a thermal protector shall comply with the thermal endur
f windings-with the protector short-circuited.

For type testing, the manufacturer-may can be asked to supply samples with short-circuited protector

B.9

Il be

hlues

ol.

0 be

rked

tial in

e the

ance

b.

Lamp controlgear heating

B.9.1

Preselection test

Before starting the tests of this clause, the lamp controlgear shall be placed (non-energized)
for at least 12 h in an oven, the temperature of which is maintained at 5 K less than the rated
operating temperature of the protector.

In addition, lamp controlgear with thermal fuses are allowed to cool to a temperature at least
20 K less than the rated operating temperature of the protector before being removed from

the o

ven.

At the end of this period, a small current, for example not more than 3 % of the nominal
supply current of the lamp controlgear, shall be passed through the lamp controlgear in order

to de

termine whether the protector is closed.
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Lamp controlgear in which the protector has operated shall not be used for further testing.

B.9.2 "Class P" thermally protected lamp controlgear

B.9.2.1 These lamp controlgear are limited to a maximum case temperature of the lamp
controlgear of 90 °C, a rated maximum winding temperature (f,) of 105 °C and a capacitor

rated maximum operating temperature ({;) of 70 °C.

NOTE These lamp controlgear are suited to present practice in the USA.

The lamp controlgear is operated at thermal equilibrium under normal conditions in the test
enclgsure of which a typical example is described in Annex D, at an ambient temperatyre of

40*9 -c.

The protector shall not open under these conditions of operation.

The [most onerous of the following fault conditions shall then be intreduced and applied
throuyghout the complete test.

To obtain these conditions, specially prepared lamp controlgear wiltbe necessary.

B.9.2.2 For transformers, the following relevant abnormal conditions apply (in additipn to
thos¢ specified in Annex C of IEC 60598-1:2014):

a) For lamp controlgear specified in IEC 61347-2-8¢

—| the outer 10 % of the turns of primary winding is short-circuited;

—| the outer 10 % of the turns of any secofidary power winding is short-circuited;

—| any power capacitor is short-circuited, if such condition will not short-circuit the ballast
primary winding.

b) For lamp controlgear specified in IEC 61347-2-9:

—| the outer 20 % of the turns of primary winding is short-circuited;

—| the outer 20 % of the turns of any secondary power winding is short-circuited;
—| any power capacitor.is short-circuited, if such condition will not short-circuit the ballast
primary winding;

B.9.2.3 For chokes,/the following abnormal conditions apply (in addition to those specified in
Anngx C of IEC_ 60598-1:2014):

a) For lamp'controlgear specified in IEC 61347-2-8:

the outer 10 % of the turns of each winding is short-circuited;

a’series capacitor is short-circuited, if applicable

b) For lamp controlgear specified in IEC 61347-2-9:
— the outer 20 % of the turns of each winding is short-circuited;

— a series capacitor is short-circuited, if applicable.

Three cycles of heating and cooling shall be applied for the purpose of this measurement. For
non-resetting type protectors, only one cycle shall be applied on each specially prepared lamp
controlgear.

Temperatures on the case of the lamp controlgear shall continue to be measured after the
protector opens. Except when testing for protector reclosing temperatures, the test may be
discontinued when case temperatures start to decrease following the opening of the protector,
or when the specified temperature limit is exceeded.
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NOTE |If the case reaches a temperature not exceeding 110 °C and either remains at that temperature or starts to
decrease, the test-may can be discontinued after 1 h of operation after the peak temperature is first reached.

During the test, the temperature on the case of the lamp controlgear shall not exceed 110 °C
and shall be no more than 85 °C when the protector recloses the circuit (with a resetting type
protector), except that, during any cycle of operation of the protector during the test, the case
temperature may be more than 110 °C, provided that the length of time between the instant
when the case temperature first exceeds the limit and the instant of attainment of the
maximum temperature indicated in Table B.1 does not exceed the time correspondingly
indicated in that table.

The Wmmwmwwwwﬂgear
shalllbe no more than 90 °C except that the capacitor temperature may be more than, 90 °C

when the case temperature is more than 110 °C.

Table B.1 — Thermal protection operation

Maximum temperature of Maximum time for attainment of the maximum
the lamp controlgear case temperature from 110 °C
°C min
Over 150 0
Between 145 and 150 5,3
Between 140 and 145 7,1
Between 135 and 140 10
Between 130 and 135 14
Between 125 and 130 20
Between 120 and 125 31
Between 115 and 120 53
Between 110 and 115 120
B.9.3 Temperature declared. thermally protected lamp controlgear as specified in

IEC 61347-2-8, with-a’'rated maximum case temperature of 130 °C or lower

The [amp controlgear is.operated at thermal equilibrium under normal conditions in thg test
enclgsure described inJAnnex D, in an ambient temperature such that a winding temperature
of (t,f + 5) °C is obtained.

The protection{means shall not operate under these conditions.

The most” onerous of the fault conditions described in B.9.2 shall then be introduced and
appliedthroughout the complete test.

NOTE It is permitted to operate the lamp controlgear at a current producing a winding
temperature equivalent to that of the most onerous of the fault conditions described in B.9.2.

During the test, the temperature on the case of the lamp controlgear shall not exceed 135 °C
and shall be no more than 110 °C when the protector recloses the circuit (with a resetting type
protector). However, during any cycle of operation of the protector during the test, the case
temperature may be more than 135 °C, provided that the length of time between the instant
when the case temperature first exceeds the limit and the instant of attainment of the
maximum temperature indicated in Table B.2 does not exceed the time corresponding to that
indicated in that table.

The temperature on the enclosure of a capacitor provided as part of such a lamp controlgear
shall be no more than 50 °C or {; under conditions of normal operation and not more than
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60 °C or (t. + 10) °C under conditions of abnormal operation for capacitors with or without
indication of rated maximum operating temperature (t;) respectively.

Table B.2 — Thermal protection operation

Maximum temperature of Maximum time for attainment of the maximum
the lamp controlgear case temperature from 135 °C
°C min
Over 180 0
Between 175 and 180 15
Between 170 and 175 20
Between 165 and 170 25
Between 160 and 165 30
Between 155 and 160 40
Between 150 and 155 50
Between 145 and 150 60
Between 140 and 145 90
Between 135 and 140 120

B.9.4

The {ests for thermally protected lamp controlgearsare specified as follows.

a)

Time|
wind
poss

Durin
meas

i
S

(1

~

o

O

o -

Temperature declared thermally protected lamp controlgear as specified i
IEC 61347-2-8 with a rated maximum case-témperature exceeding 130 °C

he lamp controlgear shall be operated, at thermal equilibrium under condition
becified in Clause D.4 at a short-circuit current producing a winding temperatu
+ 5) °C.

he protection means shall not open-under this condition.

he lamp controlgear shall then'\be operated at a current producing a winding temper|
entical to that under the most onerous of the fault conditions described in B.9.2.

uring the test, the lamp controlgear case temperature shall be measured.
hen, if necessary, «the current through the windings shall be increased slowly|
bntinuously until the-protection means operates.

intervals and increments in current shall be such that thermal equilibrium bet
ng temperattires and lamp controlgear surface temperatures is achieved as far
ble.

gdhe’test, the highest temperature of the lamp controlgear surface shall be continu

=)

s as
re of

ature

and

wveen
as is

busly

ured.

For lamp controlgear fitted with automatic resetting thermal cut-outs/protectors (see item a) of
B.6.3) or protective mechanism of another type (see item e) of B.6.3), the test shall be
continued until stable surface temperature is achieved.

The automatic-resetting thermal cut-out/protector shall work three times by switching the lamp
controlgear off and on under the given conditions.

For lamp controlgear fitted with manual reset thermal cut-outs/protectors, the test shall be
repeated three times allowing a 30-min interval between tests. At the end of each 30 min
interval, the cut-outs/protectors shall be reset.
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For lamp controlgear fitted with non-renewable, non-resetting type, and for lamp controlgear
with renewable type of thermal protectors, only one test is carried out.

Compliance is achieved if the highest temperature of any part of the lamp controlgear surface

does

not exceed the marked value.

An overshoot of 10 % of the declared value is permissible within 15 min after the protection
means has operated. After that period, the declared value shall not be exceeded.

ance

B.9.5 Temperature declared thermally protected lamp controlgear as specified in
IEC 61347-2-9

B.9.3.2 General

The lamp controlgear shall be equipped with a thermal protector. When tested,ifCaccord

with
the H
mark
OVers

Seridg

Durin]
contn

Key
DUT

the requirements given in B.9.5.1 to B.9.5.3, using the test circuit showinyin Figure
ighest temperature of any part of the lamp control gear surface shallnot excee
ed value of t;, except within 15 min of the thermal protectory operating, whe
hoot of 10 % of the marked value of t, is permitted.

s capacitors, if any, shall be short-circuited during the tests.

g the test, the winding temperature and the highest temperature of any part of the
olgear surface shall be continuously measured.

Un

IEC

device undef test
diode, 100WA, 600 V
resistor, 0 to 200 Q (1/2 lamp power)

testwoltage

B.1,
il the
n an

lamp

Figure B.1 — Test circuit for thermally protected lamp controlgear
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B.9.5.2 Test sequence

The test sequence for the normal winding temperature conditions and the function of the
thermal protector is described as follows.

a) Test of the normal winding temperature conditions plus 20 K

The lamp controlgear shall be operated at thermal equilibrium, under conditions as
specified in Clause H.12, at a short-circuit current (tuned with resistor R) producing a
winding temperature of (t, +-& 20) °C. The thermal protector shall not open under this
condition.

identical-to-that under-the most-onerous-of the fault conditions-described-in-B-9-2- During
Ho—tooitne e s strelono s sonn dtommaneadluce cnall b cosoonodl
The—circuit-subjectedto-abrormal-conditions—shall be—operated-with-a—slowly-and-stgadily
mereasina—current throuah—the windinas—until the thermal nrotector=‘oberates Time
ifereasing—current—through—the—windings—until—the—thermal—protectogreperates—fHme
e 3 anadin emen a LHren na be Ntha nermal-eay brigm-pbetween WaiTaVa
..=-__- and oYaala ontrolaes UHrface emperature 1 rehievved—a 3
placticable:
urina tho tact tha hinhact tamnarature of anv nart of tho lamnSeantralaear csurfacelehall
aring-the-test—the-highest-temperature-of-any part-of-thelamp-controlgearsurface shall
Efeoatinnenshisnaoouod
The current 1,59 shall be recorded as a basic current forthe test b).

b) Hunction test of the thermal protector — Control of the maarked ¢, temperature limitation
After the test under normal winding temperaturel ¢onditions with (¢, + 20) °C, the [lamp
cpntrolgear shall be operated with an increasing{current (in the following steps) untjl the
thermal protector operates.

H 0
Step one with the current of liwioo + 9 96

tep two with the current of liwioo 210 %
ep three with the current of [, »§/+ 15 %, etc.

The procedure of increasing th€)current in steps of 5 % shall be used until the thg¢rmal
pfotector operates and switches off the contacts.

tween each step, thertime taken for the thermal stabilization of the lamp controjgear
hall be observed.

n

NOTE| In Japan, (f, + 5) 7Cys required instead of (¢, + 20) °C for this test.
B.9.§4.3 Test cycle
The {est cyclexor different thermal protected controlgear types is as follows.

a) Lgmp(cantrolgear with automatic resetting thermal protectors according to B.6.3 a) on with
a platective method of another type according to B.6.3 e)

For lamp controlgear fitted with automatic resetting thermal protectors—{see—item—a)—of
B-6-2}, or with a protective method of another type-{see-item-e)ofB-6-2), the test shall be
continued until a stable surface temperature is achieved. The automatic resetting thermal
protector shall work at least three times by switching the lamp controlgear off and on under
the given conditions.

b) Lamp controlgear with a manual resetting thermal protector according to B.6.3 b)

For lamp controlgear fitted with a manual resetting thermal protector, the test shall be
repeated three times allowing a 30 min interval between the tests. At the end of each 30
min interval, the cut-outs shall be reset.

c) Lamp controlgear with non-renewable, non-resetting thermal protectors according to
B.6.3 c) and with renewable types of thermal protectors according to B.6.3 d)
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For lamp controlgear fitted with non-renewable, non-resetting type, and for-balasts lamp
controlgear with renewable types of thermal protectors, only one test-is shall be carried
out.

d) Lamp controlgear with a combination of the protective devices

For lamp controlgear where a combination of the protective devices mentioned is used, the
lamp controlgear shall be tested as for the potective device that provides the primary
protection for temperature control, as declared by the manufacturer.
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Annex C
(normative)

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

Scope General

2015

Annex applies to electronic lamp controlgear incorporating a means of thermal proie
is intended to open the supply circuits to the lamp controlgear before the
olgear case temperature exceeds the declared limits.

Terms and definitions

ne purposes of this annex, the following terms and definitions apply,

erature declared thermally protected lamp controlgear

controlgear incorporating means of protection against overheating to prevent the
olgear case temperature exceeding the indicated\value

to entry:  This symbol is under development as IEG6€0417-Pr14-172.

to entry:  The three dots in the triangle are replaced by the value of the rated maximum case tempe
rees Celsius at any place on the outer surface of the lamp controlgear case as claimed by the manufg
the conditions in Clause C.7.

to entry:  Lamp controlgear marked with values up to 130 provide protection against overheating

-life effects-i i inai -markingrequirements. See |EC 60598-1.

ements of ovethaating of the mounting surface for luminaire classified as suitable for mounting on a no
pble surfacén~accordance with 4.16 of IEC 60598-1:2014 without any further test.

ction
lamp

lamp

rature
cturer

lue to

th the
rmally

C.3 | General requirements for electronic lamp controlgear with means of
protection against overheating
C.3.1 Thermal protection means shall be an integral part of lamp controlgear and located so

as to be protected against mechanical damage. Renewable parts, if any, shall be accessible

only

by means of a tool.

If the functioning of the protection means depends on polarity, then, for cord-connected
equipment where the plug is not polarized, the protection shall be in both leads.

Compliance is checked by inspection and by the tests of IEC 60730-2-3 or IEC 60691, as
appropriate.

C.3.2 The circuit breaking of the protection means shall not give rise to any fire risk.

Compliance is checked by the tests of Clause C.7.
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C.4

General notes on tests

The appropriate number of specially prepared samples according to Clause C.7 shall be
submitted.

Only one sample need be subjected to the most onerous fault conditions described in C.7.2.

C.5

Classification

n as

o
- — — = -
>

p

Ther

C.6.1
gear

mally _nrotected lamp controlaear are classified accordina to the tvne of protectiq
J T L ~J ~J FA T

VS

Litomatic resetting type;
anual resetting type;

bn-renewable, non-resetting type;

rgnewable, non-resetting type;

rotective method of another type providing equivalent thermal protection.
Marking

mally protected lamp controlgear shall be marked as follows.

The symbolVis used for temperature .declared thermally protected lamp co
values increasing in multiples of 10.

C.6.2 In addition to the above marking, the'lamp controlgear manufacturer shall declar

type

manufacturer's catalogue or similar.

C.7 | Limitation of heating

C.7.1 Pre-selectionitest

Befofe starting the tests of this clause, the lamp controlgear shall be placed (non-energ
for af least 12 h in_an oven the temperature of which is maintained at 5 K less than the
tempgrature f,

Lamp controlgear in which the protector has operated shall not be used for further testing|

C.7.2—~ Functioning of the protection means

htrol-

e the

of protection in accordance with-Clause C.5. This information may be given in the

ized)
case

The lamp controlgear is operated at thermal equilibrium under normal conditions in the test
enclosure described in Annex D, at an ambient temperature such that a case temperature of

(te o

) °C is obtained.

The protection means shall not operate under these conditions.

The most onerous of the fault conditions described in 14.2 to 14.5 shall then be introduced
and be applied throughout the complete test.

If the lamp controlgear under test contains windings, such as filter coils for suppressing
harmonics, which are connected to mains supply, the output connections of these windings
shall be short-circuited and the remaining part of the lamp controlgear shall be operated as
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under normal conditions. Filter coils for radio interference suppression are not subjected to
the test.

NOTE This can be realized by specially prepared test samples.

Then, if necessary, the current through the windings shall be increased slowly and
continuously until the protection means operates. Time intervals and increments in current
shall be such that the thermal equilibrium between winding temperatures and lamp
controlgear surface temperatures is achieved as far as possible. During the test, the highest
temperature of the lamp controlgear surface shall be continuously measured.

For [@amp controlgear fitted with automatic-resetiing thermal protectors (see cClause C.5
item [)), or a protective method of another type (see Clause C.5 item e)), the test sh3ll be
contipued until a stable surface temperature is achieved.

The |automatic-resetting thermal protector shall work three times by switching the [lamp
controlgear off and on under the given conditions.

For lamp controlgear fitted with manual reset thermal protectors, the test shall be repeatdd six
timeg allowing a 30-min interval between tests. At the end of _éaeh 30 min interval, the
protgctors shall be reset.

For Iamp controlgear fitted with a non-renewable, non-resetting type protectors and for [lamp
controlgear with renewable type thermal protectors, only, one test is carried out.

Compliance is achieved if the highest temperature 6§ any part of the lamp controlgear sufface
does|not exceed the marked value.

An opjershoot of 10 % of the marked valueds“permissible within 15 min after the protection
mearns has operated. After that period, thesmarked value shall not be exceeded.
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Annex D
(normative)

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

D.1 Test enclosure

The pealing tests are made In an enclosure in which the temperature of the ambient
mainfained as specified (see Figure D.1). The entire test enclosure shall be construct
heat|resistant material 25 mm thick. The test compartment of this enclosure <hall
interpal dimensions of 610 mm x 610 mm x 610 mm. The floor of the test compastment

Bir is
bd of
have
shall

meagure 560 mm x 560 mm, permitting an air space of 25 mm all around ¢he platform for

circulation of the heated air. A 75 mm heater compartment shall be provided below the flqg
the test area for the heating elements. One side of the test compartment may be remoV
but shall be so constructed that it can be securely fastened to the remainder of the enclo
One pf the sides shall have a 150 mm square opening located centrally at the bottom ed
the {est compartment, and the enclosure so constructed that(the only possibility @
circujation will be through this opening. The opening shall be covered by an aluminium s
as shown in Figure D.1.

D.2 | Heating of enclosure

The heat source used for the test enclosure described above shall consist of four 300 W

or of
able,
sure.
ge of
f air
hield

strip

heatgrs having approximate heating surface dimensions of 40 mm x 300 mm. These ele
shall| be connected in parallel to the supply~source. The elements shall be mounted i

ents
the

75 mm heater compartment midway between the test compartment floor and the base, and so

arrarjged that they form a square with>the outside edge of each element 65 mm fro
adjagent inside wall of the enclosure. The elements shall be controlled by a sui
thermostat.

D.3 | Lamp controlgear(operating conditions

During the test, the frequency of the supply circuit shall be the rated frequency of the
contrpolgear, and the voltage of the supply circuit shall be the rated supply voltage of the

contrplgear. During-the test, the temperature in the enclosure shall be maintained at 40°

prior|to the test, the lamp controlgear (not energized) shall be placed in the chamber
suffigient interval of time to allow all parts to attain the temperature of the air therein.
temperature in the chamber at the end of the test differs from that at the beginning of the

the
able

lamp
lamp

p °C;
D

for a
f the

test,
se of

this temperature differential shall be taken into account in determining the temperature ri

the components of the lamp controlgear. The lamp controlgear shall supply the numbe
size of lamps for which it is intended. Lamps shall be placed outside the enclosure.

D.4 Lamp controlgear position in the enclosure

and

During the test, the lamp controlgear shall be in its normal operating position supported
75 mm above the floor of the test compartment by two 75 mm wooden blocks, and shall be
centrally located with respect to the sides of the enclosure. Electrical connections may be

brought out of the enclosure through the 150 mm square opening illustrated in Figure
During the test, the enclosure shall be so located that the shielded opening is not expos
draughts or rapid air currents.

D.1.
ed to
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D.5 Temperature measurements

The average ambient temperature in the enclosure is assumed to be the average air
temperature at positions not less than 76 mm from the nearest wall and on a level with the
centre of the lamp controlgear.

The temperature is usually measured by a glass thermometer. An alternative sensor is a
thermocouple or 'thermistor' attached to a small metal vane shielded against radiation.

Temperatures on the case are usually measured by means of thermocouples. A temperature
is considered to be constant when three successive readings, taken at intervals of 10 % of the
previpusly elapsed duration of the test (but not less than b min miervals), Indicaie no change.
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Dimensions in millimetres

Hinged door

89 Radius of aluminium shield

FANAN

e

| ————150 Square opening in enclosure

\

Thermocouples

25

_7)

610

25

S

\ Heat-resistant

material
Ballast supports

W Heaters IEC

Figure D.1 — Example of heating enclosure for thermally protected ballasts
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Annex E
(normative)

Use of constant S other than 4 500 in ¢, tests

‘ E.1 General

The tests outlined in this annex are intended to enable the manufacturer to prove a claimed
valugof-Sottrertham 4566~

Theoretical test temperatures T for use in ballast endurance tests are calculated |from
Equation (2) given in Clause 13.

If no|claim is made to the contrary, S shall be taken to be 4 500 but a manufacturer may ¢laim
the use of any of the values in Table-2 4 if this can be justified by procedures A or B below.

If thg use of a constant other than 4 500 for a particular ballast has“been proved on the pasis
of prpcedures A or B, then that constant may be used in endurance tests for that ballasf and
othells using the same construction and materials.

E.2 | Procedure A

The nanufacturer submits experimental data relating life expectancy to winding temperpture
for the ballast design concerned, based on enough samples, but no fewer than 30.

From this data, the regression line relating“temperature T to the logarithm of life expec{ancy
(log L), together with the 95 % confidence:lines associated with it, are computed.

A strpight line is then drawn through the points where the 10 days and 120 days absc|ssae
intergect the upper and lower 95/% confidence lines respectively. See Figure E.1 for a typical
presgntation. If the inverse ofithe slope of this line is greater than, or equal to, the clgimed
valug of S, then the latter has' been proved within 95 % confidence limits. For failure criteria,
see procedure B.

NOTE| 1 The points at{ 10 days and 120 days represent the smallest interval needed for the application [of the
| confidence lines. Othér points-may can be used provided a similar or greater interval is covered.

NOTE| 2 Information in respect of the techniques involved and the method of calculating regression linds and
| 95 % ¢onfidence-limits are given in IEC 60216-1 and in IEEE 101.

E.3 | <Procedure B

| The-testing-autheority manufacturer shall test 14 new ballasts-submitted-by-the-manufacturer in

addition to those required for the endurance test, divided at random into two groups of seven.
The manufacturer shall state the value of S claimed and the test temperature T4 — required to
achieve a nominal average ballast life of 10 days — together with the corresponding test
temperature T, — for a nominal average ballast life of at least 120 days — calculated using T,
and the claimed value of S in the following version of Equation (2):

—=—+—log—— or —=— (E.1)
To T1 S 10 To 71 S

where
T4 is the theoretical test temperature in kelvins for 10 days;
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Ty is
S is

the theoretical test temperature in kelvins for 120 days;
the claimed constant.

Endurance tests are then carried out using the basic method described in Clause 13 on the
two groups of seven ballasts, based on the theoretical temperature T4 (test 1) and T, (test 2),
respectively.

If the current deviates by more than 15 % from the initial value measured 24 h after the
commencement of the test, the test shall be repeated at a lower temperature. The duration of
the test is calculated with the help of equation (2). Ballasts are considered to have failed if

durin

g operation in the oven

Test
the &
logan

at temperature T» is calculated with the help of another arrangement, (E.2) of Equation (2):

NOTE]
affec

Test
impli
in teg
not b

The
temp

NOTE]
Calc
a fail

In th
10 d
provi

e ballast becomes open-circuit;

reakdown of the insulation occurs, as indicated by the operation of a fast-acting fusg with

current rating of 150 % to 200 % of the initial supply current measured after 24 h.

1, the duration of which shall be equal to, or greater than, 10 days, is‘continued unftil all
allasts have failed and the mean life L{ has been calculated from the mean of the

ithm of the individual lives at temperature T41. From this, the corresponding mean li

S (1 1
Ly = Ligyp | —— | — ——
2+ ow g [ 7

L+ Care should be taken to ensure that the failufe of one or more of the ballasts doe
t the temperature of the remaining ballast on‘{est.

2 is continued until such time as the mean life at temperature T, exceeds Lo; this i
bs that the constant S for the sampletis at least that claimed. However, if all the san
t 2 fail before the mean life reache§’ Lo, then the constant S claimed for the sample
een verified.

test lives shall be normalized from the actual test temperature to the theoretica
erature using the claimed constant S.

el

(E.2)

5 not

esult
ples
5 has

test

2 It is not generally necessary to continue test 2 until all the ballasts have failed.

lation of the necessary duration of the test is simple but needs to be updated wher
re occurs.

p case-of ballasts incorporating temperature-sensitive materials, a nominal ballast |
bys might not be appropriate. In such cases, the manufacturer may adopt a longsg
ding this is shorter than the appropriate endurance test period, for example, 30, 60,

120

ever

fe of
r life
00 or

in\l/Q In such cases_the Inngpr nominal ballast life shall he at least 10 times that d

f the

short

er (for example, 15/150 days, 18/180 days, etc.).
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95% confidence lines

> claimed value of §

slope

Regression line

! 1
10 days lag L 120 days
IEC

Figure E.1 — Assessment of claimed value of S
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Annex F
(normative)

Draught-proof enclosure

The following recommendations refer to the construction and use of a suitable draught-proof
enclosure, as required for the test of lamp controlgear heating. Alternative constructions for
draught-proof enclosures are permitted if it is established that similar results are obtained.

The

three
apart
occu

The
dime
betw

which the enclosure is designed.

NOTE]
shou

Ther

jraught-proof enclosure should be rectangular, with a double skin on top and on_at
sides, and with a solid base. The double skins should be of a perforated metal, sp
by approximately 150 mm, with regular perforations of 1 mm to 2 mm  in{diani
bying about 40 % of the whole area of each skin.

internal surfaces should be painted with a matt paint. The threg’ principal int
nsions should each be at least 900 mm. There should be a clearantce of at least 20
ben the internal surfaces and the top and four sides of the largest lamp controlge

If it is required to test two or more sets of lamp contralgear in a large enclosure,
d be taken that radiation from one lamp controlgear cannot affect any other.

drau
radi

Lamg
surfa

the enclosure, as required by Annex D

the :Frforated sides. The enclosure should be at a locdtion protected, as far as possible,

b should be a clearance of at least 300 mm abave“the top of the enclosure and ar

hts and sudden changes in air temperature.lt should also be protected from sourc
nt heat.

controlgear under test should be positioned as far as possible from the five int
ces of the enclosure, the lamp controlgear with wooden blocks standing on the bottg

least
aced
eter,

ernal
mm
r for

care

ound
from
es of

ernal
m of
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o

The Eulse voltage rise ume T Is intended 10 ShocCK-exciie the mput filter of the INVerto
prodlice a "worst-case" effect. The time of 5 us is chosen to be less than the rise .time

very

wher
L is
C is
G.2

The
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Annex G
(normative)

Explanation of the derivation of the values
of pulse voltages

Pulse voltage rise time T

poor input filter.

T:n\/E

a)
-

the input filter inductance;
the input filter capacitance.

Long-duration pulse voltages

peak value for long-duration pulse voltages is\given as two times the design voltage

Figue G.2.

For 1

(13
(26 A

NOTE

G.3
The

For 1

3 V and 26 V invertors, this gives a voltage applied to the invertor as follows:

2)+15=41and
2) + 30 = 82.
Fifteen and 30 are the maximium values of the voltage ranges of 13 V and 26 V invertors respectively

Short-duration pulse voltages
pbeak value for short-duration pulse voltages is given as eight times the design voltag

3 Vand 26 V invertors this gives a voltage applied to the invertor as follows:

(13

8)+ 15 =119 V and

2015

and
of a

G.1)

See

o

(26 x

G4

8) + 30 = 238 \.

NOTE Fifteen and 30 are the maximum values of the voltage ranges of 13 V and 26 V invertors respectively.

Measurement of short-duration pulse energy

Explanations referring to the choice of values for the components of the circuit for measuring

short

-duration pulse energy illustrated in Figure G.1.

The discharge shall be made aperiodic in order that the Zener diode receives one pulse only.
Consequently, the resistance R shall be sufficiently large to ensure that:
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a) the influence of the self-inductance L of the circuit, due to the wiring, is sufficiently small;
this implies that the time-constant L/R is definitely smaller than the time constant RC;

b) the maximum value of the current (which may be assessed by (Vpk — V2)/R)) should be
compatible with the good operation of the Zener diode.

On the other hand, this resistance R should not be too large if the pulse has to remain short-
lived.

With a total inductance of 14 puH to 16 uH (as indicated in the text of Figure G.1) and the
values for C indicated below, it appears that the previous conditions may be fulfilled with

13V

values_of R of the order of magnitude of 20 O for an invertor whose design voltage is
rising to about 200 Q for a design voltage of 110 V.

It should be noted that it is not necessary to insert a separate inductance L indhe circ
Figure G.1.

Assuming an aperiodic discharge, the value of the capacity C is related-to the energ

appli

ed to the Zener diode (which takes the place of the invertor) and 0 the voltages inv

by the expression:

and,

This
(v,

Ez

(Vok = Vz = Ver ) x Uz

C:

is the peak voltage initially applied to capacitor C;
is the voltage of the Zener diode;
is the final voltage on capacitor Cr.

s denote by

the design voltage of the invertor to be tested;
the maximum value of its\rated voltage range (1,25 Vy);

vill choose

F Vmax (the bestpossible approximation);
¥ 8 Vd + Vmax

moreover,) V-1 will remain equal to or less than 1 V.

last condition allows this voltage V-t to be neglected with respect to the differ

it of
y Ez

blved

G.2)

ence

/=) and one mav thus write
7 J

pk

Ez

(Vo - Vz ) x vz

C:

(G.3)

With the values for the voltages indicated above and with the prescribed conditions

EZ=

1 mJ, the expression of C becomes

125
C (uF) =

Vg % Viax

(G.4)
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On the other hand, a minimum value for the capacity Ct may be computed starting from
EZ = CT VCT VZ (G.5)

and, adopting 1 mJ for Ec and 1V for V1, we are led to

1 000

Vmax

Cr (uF)+ (G.6)

Conijdering the case where Vpyax = 1,25 Vg, the values of capacities C and Ct may_then be
expressed as a function of the design voltage V4 as follows:

C (uF)+ 1002 G.7)
(Vd )
and
Cr (pF)+@ G.8)
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Capacitor generating pulse,
charged to Vpx

S R L
o T o]

High-resistance voltmeter
IEC

Key
R resistance of the circuit (for the discussion on its value, see Annex G)
L inductance representing the self-inductance of the circuit (it is thus not necessary 'to materialize if by a

separate element in this measuring circuit)
VA Zener diode whose voltage V, will be chosen as near as possible to the maximum value voltage |range

(Vmax)
(] capacitor initially charged to a voltage V , equal to eight times the design voltage of the invertgr and

intended to deliver an energy of 1 mJ into t%e diode Z @
C; integration capacitor chosen so that after discharge,‘the voltage V on it is equal to or less than 1 V ?
As indicated-in Annex G the minimal value of its ceapnacity (correspondinato a voltage eaual to 1 \ ) is given /
\s-indicated-in-Ann ~the minimal value of its capacity (corresponding to-a voltage equal to-1-\/)-is given bly

1000 800
T . max — d
Vmax Vd
This danacitor must be of a non-eledtrolvtic tyne so - that g voltaae is not induced byv the dielectrie film befdre the
This-dapacitor must be of a no ctrolytic type so-that-a voltage is not-induced by the dielectric film e-the
D Everse current by-pass.diede, PIV rated 20 times design voltage, fast t ,n and f o 200 ns.
D, verse blocking diode; preferably fast switch off with t.+ 200 ns.
S DN/OFF switechiy:whose blade bounce time is longer than discharge time. Semiconductor switch may bg¢ used
as an alternative.

\Y oltmeter(normally electronic) with input resistance higher than 10 MQ
Table |G 1 refers to the most popular design voltages. It gives:

1) the values of capacities C and Cy resulting from the equations indicated above for the case where Vyax = 1,25 Vyq

2) the values of the resistance R securing the time constants L/R and RC the relation:

L
— =0,05RC

R

when L is assumed to be 15 pH.

It should be noted that such resistances R limit the maximum current to the order of magnitude of 4,5 A.

3) the time constants RC which allow the order of magnitude of the pulse durations to be assessed.

@ As indicated in Annex G, the value of its capacity is given by
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125
Vd x Vmax

100
2
(vs)
As indicated in Annex G, the minimal value of its capacity (corresponding to a voltage equal to 1 V) is given by

800 .
or | —if V0 = 1,25 Vy
Vy

C (uF) iV = 1,25 V4

1000

Cr (uF) =

max

This capacitor shall be of a non-electrolytic type so that a voltage is not induced by the dielectric film before the
initial charge.

Ei 61— Circuit inast lurati !

Table G.1 — Component values for measurement of pulse energy

D¢sign voltage Capacitance C Capacitance C; Resistance R Time\constant$ RC

\% uF uF Q us

13 0,59 61,5 22,5 13,3

26 0,15 30,8 45 6,7

50 0,04 16 87 3,5

110 0,008 3 7,3 190 1,6
NOTE As mentioned before, the values of C; appearing in this table aré,minimum values. Larger capacitie§ may
be uged provided that the reading of the voltage V on the voltmeter may still be made in good conditiong. If V

volts

are read, the energy applied to the Zener diode will be givep-by, the expression: E, = C; Vo V,

Key

PSU,

PSU,

K A
o A
Power supply I c Inverter
unit ” R - under
PSU, ] b test
1
I
1l
I
Il
Il
Il
I
Il
o |
o [
L
3 >
Power supply RIC Pulse
pusn{i: duration
2
TH, B recorder

a) Example of a circuit for producing long-duration pulses

power supply unit adjusted to maximum of input voltage range °

IEC
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TH4 main switching thyristor used to apply voltage pulse to the invertor © Many-commen-thyristers-should-be

TH, thyristor controlling the action of the relay RLC.

D reverse current by-pass diode for TH; ¢ Allows-initial-oscillatory-transients—to-operate—Shal-befast-type

D, blocking diode for PSU, ®-Prevents-eutput-impedance-of PSU,; } =t

RLC pulse termination relay with contacts K
R and|C spark suppression components. Suggested values are 100 Q and 0,1 uF (for 26 V invertors).

Sy switch used as ON/OFF or reset control.

a8 Cdpable of supplying maximum pulse voltage required (maximum of nominal voltage rande + x times d¢esign
vo|tage) with pulse current demanded by invertor at this voltage with 2 % regulation (no'lead to full load)

b Prgferably both PSUs should be fitted with current limits to prevent damage in thé.event of the invertor|under
te¢t breaking down.

¢ Magny common thyristors should be suitable for this job. They shall have &urn-on time of about 1 {s and
adequate pulse current capability.

d  Alfows initial oscillatory transients to operate. Shall be fast type (200 nhs{té 500 ns) with voltage rating edual to
tw|ce the maximum pulse voltage.

¢ Prgvents output impedance of PSU2, loading voltage pulse soufgce (PSU1). Shall be fast type (approximately 1
us|turn off) with voltage rating equal to twice the maximum pufse)voltage.

NoTE[2 The delay system for securing the correct:duration of the pulse is not representad on
the Higure G.2 a). It shall ensure the triggering of thyristor TH2 500 ms after the actipn of
TH1,laccount being taken of the operating timé&of the relay (see Figure G.2 b)).

Thyristors gate signals:

Gate current

Thyristor

—— . — - . TH1

l Gate current pulse time | Time t gate signal

0 500 ms
Gate current '\ )
= e signal
Relay operate tirme _._| |<_ Time ¢

IEC

b) Time behaviour of the thyristors TH, and TH,

Figure G.2 — Suitable circuit for producing and applying long-duration pulses
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Annex H
(normative)

Tests

H.1 Ambient temperature and test room

H.1.1 Measurements shall be made in a draught-free room and at an ambient temperature

e fon o A
withiptheTangeof 20— Cto27°C:

For those tests which require constant lamp performance, the ambient temperature” around
the 1amp shall be within the range of 23 °C to 27 °C and shall not vary by mére than|1 °C

Apart from the ambient temperature, air circulation also influences the temperatyre of

H.1.3 Before measuring the resistance of a winding in the cold ‘state, the lamp controjgear
shalllbe left in the test room for a sufficient time prior to the testto ensure that it reachep the

may be differences in the ambient temperatures‘before and after heating of the [lamp
Igear. This is difficult to correct because thetemperature of the lamp controlgealr will
lag behind the changed ambient temperature. An @additional lamp controlgear of the type o be
tested shall be installed in the test room and itsJcold resistance measured at the beginning

nd of the temperature test. The differénce in resistance can be used as a bas:[s for
correcting the readings of the lamp controlgear under test, using the equation for determfining
mperature.

The gbove difficulties can be eliminated by carrying out the measurements in a tempergture-
stabilized room, for which no corrections are necessary.

H.2 | Supply voltage.and frequency

H.2.1 Test voltage’and frequency

Unlegs otherwise"specified, the controlgear to be tested shall be operated at its design
voltape and the'reference ballast at its rated voltage and frequency.

H.2.2 Stability of supply and frequency

Unless otherwise specified, the supply voltage, and, where appropriate for the reference
ballasts, the frequency shall be maintained constant within +0,5 %. However, during the
actual measurement, the voltage shall be adjusted to within +£0,2 % of the specified testing
value.

H.2.3 Supply voltage waveform for reference ballast only

The total harmonic content of the supply voltage shall not exceed 3 %, harmonic content
being defined as the root-mean-square (r.m.s.) summation of the individual components using
the fundamental as 100 %.
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H.3 Electrical characteristics of lamps

The ambient temperature may affect the electrical characteristics of lamps (see Clause H.1).
In addition, lamps show an initial spread of characteristics independent of the ambient
temperature; furthermore, such characteristics may change during the lamp’s life.

For measurement of lamp controlgear temperatures at 100 % and 110 % of rated supply
voltage, it is sometimes possible (for example, for chokes used in starter-operated circuits), to
eliminate the influence of the lamp by operating the lamp controlgear at a short-circuit current
equal to the value obtained with a reference lamp at 100 % or 110 % of rated voltage. The
lamp_is short-circuited and the supply voltage adjusted so that the required current pgsses
through the circuit.

In case of doubt, the measurement shall be made with a lamp. These lamps shall be sel¢cted
in the same manner as reference lamps, but disregarding the narrow tolerances on [lamp
voltape and wattage as required for reference lamps.

Whenp assigning the temperature rise of a lamp controlgear, the current flowing through the
winding being measured shall be recorded.

H.4 | Magnetic effects

Unles$s otherwise specified, no magnetic object shall be allowed within 25 mm of any fage of
the rgference ballast or the lamp controlgear under test:

H.5 | Mounting and connection of reference lamps

In order to ensure that the reference lamps repeat their electrical values with the grejatest
cons|stency, it is recommended that theslamps be mounted horizontally and be allowed to
remain permanently in their test lampholders. As far as identification of lamp controjgear
term1na|s will permit, reference lamps should be connected in circuit maintaining the polarity
of th¢ connections used during ageing.

H.6 | Reference lamp stability

H.6.1 A lamp shall *be brought to a condition of stable operation before carrying out
meagurements. No.swirling shall be present.

H.6.3 The-.characteristics of a lamp shall be checked immediately before and after [each
seriep of tests.

H.7 Instrument characteristics

H.7.1 Potential circuits

Potential circuits of instruments connected across the lamp shall not pass more than 3 % of
the nominal running current.

H.7.2 Current circuits

Current circuits of instruments connected in series with the lamp shall have a sufficiently low
impedance such that the voltage drop shall not exceed 2 % of the objective lamp voltage.
Where measuring instruments are inserted into parallel heating circuits, the total impedance
of the instruments shall not exceed 0,5 Q.
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H.7.3 RMS measurements

Instruments shall be essentially free from errors due to waveform distortion and shall be
suitable for the operating frequencies. Care shall be taken to ensure that the earth
capacitance of instruments does not disturb the operation of the unit under test. It may be
necessary to ensure that the measuring point of the circuit under test is at earth potential.

H.8 Invertor power sources

Where lamp controlgear are intended for use from battery supplies, it is permissible to
SUbS itu+ Ao moaar colienn thar thaon o bhottar, ey, ided thot tha

oo o o a a L a cortrea—immaadan e |S
o OO POwWeT— SOOTCC— ot T oot o oatteTy; proviagtT—orat oo Ssoaroc T e aarTt

equiyalent to that of a battery.

NOTE| A non-inductive capacitor of appropriate rated voltage and with a capacitance of at least 50-uF, confected
acrosg the supply terminals of the units under test normally provides a source impedance simulating thgt of a
battery.

H.9 | Reference ballast

Whep measured in accordance with the requirements given in IEC,60921, reference ballasts
shalllhave those characteristics specified both in that standard and on the appropriate [lamp
data[sheets in IEC 60081 and IEC 60901.

H.10 Reference lamps

Refefence lamps shall be measured and selected as outlined in IEC 60921 and havé the
characteristics specified on the appropriate lamp.data sheet in IEC 60081 and IEC 60901

H.11 Test conditions

H.11{1 Resistance measurement delays

Since¢ the lamp controlgeat<\may cool rapidly after switch-off, a minimum deldy is
recommended between switch-off and measurement of resistance. It is thergfore
recomnmended that the coil resistance be determined as a function of the elapsed time,|from
whicl the resistance at.the moment of switch-off can be established.

H.11{2 Electrical resistance of contacts and leads

Conrlections(shall be eliminated from the circuit wherever possible. If switches are us¢d to
switch from-operating to test conditions, a regular check shall be made to verify that contact
resisfapces in the switches remain sufficiently low not to affect the test results. Due ac¢ount
shalllals6 be taken of the resistance of any connecting leads between the lamp controlgear
and the resistance measuring instruments.

To ensure an improvement in measuring accuracy, it is recommended to apply the so-called
four-point measurement with double wiring.

H.12 Lamp controlgear heating

H.12.1 Built-in lamp controlgear
H.12.1.1 Temperatures of lamp controlgear parts

The lamp controlgear shall be placed in an oven as detailed in Clause 13 for the thermal
endurance test of windings.
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The lamp controlgear shall function electrically in a manner similar to that in normal use at
rated supply voltage, as detailed in H.12.4.

The oven thermostats are then regulated in such a way that the internal temperature of the
oven attains a value such that the temperature of the hottest winding is approximately equal
to the claimed value of t,,.

After 4 h, the actual temperature of the winding is determined by the "change-in-resistance"
method (see Clause 13, Equation (1)) and, if the difference with the value t,, is more than
+5 K, the oven thermostats are readjusted to approximate as closely as possible the ¢,
temperature.

After[thermal stability has been obtained, winding temperatures are measured, if pessible by
the ‘lchange-in-resistance"” method (see Clause 13, Equation (1)) and, in other “cases$, by
mearns of a thermocouple or the like.

Afterf measuring the winding temperature of the lamp controlgear at supply. voltage of 100 %
of the rated voltage, the supply voltage is increased to 106 % of rated” voltage. After thermal
stability has been obtained, the temperatures of lamp contolgear parts ‘shall comply with the
requirements indicated in the relevant Part 2 of IEC 61347.

H.12|1.2 Temperature of lamp controlgear windings

For lamp controlgear for which a temperature rise of the windings under normal conditigns is
clained, the test arrangement is as follows:

The famp controlgear shall be placed in a draught:proof enclosure as detailed in Annex K, the
lamp|controlgear being supported by two wooden blocks as shown in Figure H.1.

The wooden blocks shall be 75 mm high, #0 mm thick and of a width equal to, or greater fhan,
the width of the lamp controlgear. Furthermore, the blocks shall be positioned with the
extreme end of the lamp controlgear aligned with the outer vertical sides of the block.

Whefe the lamp controlgear -consists of more than one unit, each unit may be tested on
separate blocks. Capacitors, junless enclosed with the lamp controlgear case, shall npt be
placgd in the draught-proof enclosure.

The famp controlgear-shall be tested under normal conditions at rated supply voltagq and
frequency until steady temperatures are obtained.

Winding temperatures are measured, if possible by the "change-in-resistance"” method|(see
Clause 13,"Equation (1)).

H.12'2—Independentlamp-controlgear

The lamp controlgear shall be placed in a draught-proof enclosure as detailed in Annex F, the
lamp controlgear being mounted in a test corner consisting of three dull-black painted boards
15 mm to 20 mm thick and arranged so as to imitate two walls and the ceiling of a room. The
lamp controlgear is secured to the ceiling of the test corner as close as possible to the walls,
the ceiling extending at least 2560 mm beyond the other sides of the lamp controlgear.

Other test conditions are the same as specified for luminaires in IEC 60598-1.

H.12.3 Integral lamp controlgear

Integral lamp controlgear are not separately tested for limitation of lamp controlgear heating
because they are tested as part of the luminaire in accordance with IEC 60598-1.
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4 Test conditions

For the test under normal conditions, where lamp controlgear are operated with appropriate
lamps, these shall be placed in such a way that the heat generated does not contribute to the
heating of the lamp controlgear.

Lamps to be used for the limitation of lamp controlgear heating tests shall be deemed to be
appropriate if, when associated with a reference ballast and operating in an ambient
temperature of 25 °C, the lamp’s running current does not deviate by more than 2,5 % from
the corresponding objective values given in the relevant IEC lamp standard, or declared by
the manufacturer for those lamps not yet standardized.

NOTE]
(simg
withd
atra

With
are @

For [starterless lamp controlgear with transformer parallel ecathode heating, and W
IEC 60081 and IEC 60901 show that lamps of the same rating ,are available with either I(

high
cathd

It is permitted, at the manufacturer’s discretion, for reactor type lamp cantro

ut a lamp provided that the current is adjusted to the same value as found with the
ed supply voltage.

a non-reactor type lamp controlgear, it is necessary to ensure thatiwrepresentative Id
btained.

resistance cathodes, the tests shall be carried out using lamps having low resist
des.

Dimensions in millin

Ballast

<

gear

le choke impedance in series with the lamp), that the test and measurement-be made

lamp

Sses

here
DW Or
ance

netres

Wooden support

IEC

(£1,0 mm tolerance on dimensions)

Figure H.1 — Test arrangement for heating test
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Annex |
(normative)

Additional requirements for built-in magnetic ballasts
with double or reinforced insulation

1.1 Scope General

This pNnex applies 10 magnetic ballasts for bullding-in having double or reinforced Insulagon.
1.2 Terms and definitions

For the purposes of this annex, the following terms and definitions apply.

1.2.1

builtfin ballast with double or reinforced insulation

ballapt in which accessible metallic parts are insulated from live parts by double or reinfgrced
insulation

1.2.4

basi¢ insulation

insulgtion applied to live parts to provide basic protectioh against electric shock

1.2.5

supgdlementary insulation

indegendent insulation applied in addition™to basic insulation in order to provide protegction
against electric shock in the event of a failure of basic insulation

1.2.6

douhle insulation

insulation comprising both basic-insulation and supplementary insulation

1.2.7

reinforced insulation

single insulation system applied to live parts, which provides a degree of protection against
electfic shock equivalent to double insulation

Note 1 to entry.\.The term “insulation system” does not imply that the insulation-must shall be one homogefneous
piece.[It may eomprise several layers, which cannot be tested singly as supplementary or basic insulation.

1.3 —Generalrequirements

Ballasts with double or reinforced insulation shall be provided with a thermal protector which
cannot be bridged or removed without the means of a tool; moreover, any failure of the
protection device-must shall result in an open circuit condition only.

NoTE4 This should be declared by the manufacturer of the protector.
NoTE2 Use of a non-resetting device is accepted.

Fhey Ballasts with double or reinforced insulation shall also comply with Annex B of this
standard but the turns to be short circuited shall be those located as far possible from the
thermal protector.
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Moreover, at the end of the tests, the ballasts shall comply in addition to Clause 1.10 but with
the values of the dielectric strength test voltages reduced to 35 % of the value requested in
Table—4 3 and the insulation resistance shall not be less than 4 MQ.

1.4

General notes on tests

Clause 5 applies.

1.5

Classification

Clau

1.6

In aqg
reinfi

NOTE
catal

1.7

In ag

e 6 applies

Marking

dition to the markings mentioned under 7.1 of this standard, ballasts with doub
brced insulation shall be identified by the symbol:

§ @[SOURCE: IEC 60417-62952014-09)]

The meaning of this marking should be explained“in the manufacturer’s literatu
pbgue.

Protection against accidental contact with live parts

dition to the requirements of Clause 10" of this standard, it shall not be possible fg

test finger to make contact with metal parts protected by basic insulation only.

NOTE

This requirement does not negessarily imply that the live parts shall be isolated fror

test finger by double or reinforced-insulation.

le or

re or

r the

n the

thing

1.8 Terminals

Clauge 8 applies.

1.9 Provision for earthing

In addition, ballasts with double or reinforced insulation shall have no protective ear
terminal

.10 Moisture resistance and insulation

Clause 11 applies.

.11

High-voltage impulse test

Clause 15 of IEC 61347-2-9:2012 applies for HID ballasts.
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.12

Thermal endurance test for windings of ballasts

The thermal endurance test is carried out according to Clause 13.

Devices for limiting the temperature shall be bridged before the thermal endurance test.

Spec

ially prepared samples may be necessary.

After the test, when the ballasts have returned to ambient temperature, they shall satisfy the
following requirements.

.13

Clau

.14

Clau

.15

Clau

rated \Inlfngo’ at least six ballasts out of seven shall start the same I:\mp and the

rc current shall not exceed 115 % of the value measured before the test, as desc
bove.

DTE This test is to determine any adverse change in ballast setting.

pr all ballasts, the insulation resistance between the winding and the) ballast
easured at approximately 500 V d.c., shall be not less than 4 MQ.

[I ballasts shall withstand a dielectric strength test between the winding and the b
hse, for 1 min, with the appropriate values of Table-4 3 reduced t6,35 %.

Ballast heating

5e 14 of IEC 61347-2-9:2012 applies.

Screws, current-carrying parts and connections

e 17 applies.

Creepage distances and clearances

e 16 applies with the following addition: For built-in ballasts, provided with doub

reinfprced insulation, the corresponding values given for luminaires in—the—draft—sey

editid

NOTE]

n-of IEC 60598-1:2014"apply.

For cases where)a higher impulse withstand category is required, see Annex

IEC §0598-1:2014.

lamp
ribed

rase,

hllast

le or

4 of

.16 | Resistance to heat and fire
Clause‘d8 applies.
1.17 Resistance to corrosion

Clause 19 applies.
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Annex J
(normative)

Schedule of more onerous requirements

J4—Scope

This annex applies to amended clauses containing more serious/critical requirements which
requireproductstobeTetested:

NOTE| Clauses marked ‘R’ and scheduled in this annex will be included in future amendments/editions.
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K.1

Annex K
(informative)

Conformity testing during manufacture

Scope General

The tests specified in this annex should be carried out by the manufacturer on each control

gear
varia
and
by lo

More
samy
these

Withiln the framework of the quality manual, the manufacturer may vary this test procsd

and i
at an

degreée of safety is ensured as specified in this annex.

K.2

Elec
Tabl

’

ions in material and manufacture. These tests are intended not to impair the prop
he reliability of the control gear and they may vary from certain type tests in the_star
wer voltages used.

tests may have to be conducted to ensure that every control gear conforms wit
le approved under the type test to this specification. The manufacturer should detern
tests from his experience.

s values to one better suited to his production arrangements and may make certain
appropriate stage during manufacture, provided it canbe’proved that at least the s

Testing

rical tests should be conducted on 100“% of all units produced as schedulq
K.1. Failed products are to be quarantined for scrap or re-working.

able
rties
dard

h the
mine

dure
tests
fame

d in
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K.3 Additional dielectric strength tests for controlgear with protection against
pollution by the use of coating or potting material

100 % of manufactured lamp controlgear with protection against pollution by the use of
coating or potting material should be subjected to an electric strength tests according to
Clause 12 with the following modification.

Initially, not more than half of the prescribed test voltage is applied, then it is raised with a
steepness not exceeding 1 560 V/ms to the full value which is held for 1 s.

The Jripping current should not exceed 100 mA. Q
\%
NOTE| Tripping of the current sensing device is regarded as a flashover or breakdown. %Q‘
N
=
,'\ o
A
N
QQ)
&
& O
L
N
Z
g&
¥
xO
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Annex L
(normative)

Particular additional requirements for controlgears providing SELV

L.1 General

This annex applies to controlgears for use as SELV supply for luminaires. It consists of the
releyv i i jiated
ears

ormers and IEC 61558-2-6 for séfety isolating transfo.rmers. In addition, 17‘or con
contgining HF-transformers, relevant requirements of IEC 61558-2-16 also apply. Q}/

2

I7=)

L.2 | Terms and definitions (19
r\’.
For the purposes of this annex, the following terms and definitions appg‘\'
N
L.2.1 ©

shor}-circuit proof controlgear
contrplgear not exceeding the specified temperature limits wl@ overloaded or short-circyited,
and Which continues to meet all requirements of this standé&d after removal of the overlopd or
shorf-circuit

L.2.2
non-jnherently short-circuit proof controlgeq&&
shorfrcircuit proof controlgear equipped with @ otective device which opens the input dircuit
or the output circuit, or reduces the curren@q the input circuit or the output circuit whep the
controlgear is overloaded or short-circuited and which continues to meet all requirements of
this g§tandard after the removal of the load or short circuit and, if possible, after resgtting
or replacing of the protective deviceOQ
b\

Note [l to entry: Examples of prot }be devices are fuses, overload releases, thermal fuses, thermalllinks,

thermal cut-outs and PTC resistor \ matic break-off mechanical devices and fuses as printed circuits or grinted
circuif|boards. t')

.

Note 2 to entry: In case of@ection by a device which can neither be replaced nor reset, the wording “coptinue
to meet all requirements his standard after removal of the overload” does not imply that the contrplgear
continpes to operate.

L.2. %

inherently s@ -circuit proof controlgear

shorfrcircuit=proof controlgear not equipped by construction with a device to protecf the
control and in case of overload or short circuit, , does not exceed the spetified
temp re limits and continues to operate and meet all the requirements of this standard

after the removal of the overload or short circuit

L.2.4

fail-safe controlgear

controlgear which, under abnormal conditions, permanently fails to function by the interruption
of the input circuit but presents no danger to the user or surroundings

Note 1 to entry: Any non-resetting and non-replaceable protective device may be used.

L.2.5

non short-circuit proof controlgear

controlgears intended to be protected against excessive temperature by means of a protective
device not provided with the controlgear, and which continues to meet all the requirements of
this standard after the removal of the overload or short circuit and resetting of the protective
device
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L.2.6
separating HF transformer
component part of the controlgear for which the rated frequency is much higher than the

supply frequency

Note 1 to entry: This HF-transformer can be the separation between the input and output circuit(s) in the
controlgear.

L.3 Classification

Controlgears are classified as follows.

a) According to their protection against electric shock \/A
Independent controlgears are classified as follows: @Q‘
—| Class | controlgears; Q\
—| Class Il controlgears; ,\q’
—| Class Il controlgears. b"\'
b) According to the short-circuit protection or protection against ab&&h‘nal use
Controlgears are classified as follows: C)(b
—| non-inherently short-circuit proof controlgear; \Q/
—| inherently short-circuit proof controlgear; 6\
—| fail-safe controlgear; Q
—| non-short-circuit proof controlgear. Q
A\
QO
L.4 | Marking %)
)
When symbols are used, they shall be_ llows (see Table L.1):
4\
xO

&
Q
C)O

C)%O
%
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Table L.1 — Symbols for marking if marking is used

PRI Input
SEC Output
E— Direct current [SOURCE: IEC 60417-5031(2002-10)]
N Neutral
. Single phase
- Fuse link (add symbol for time-current characteristic) [SOURCE: IEC 60417-5016
(2002-10)]
£ R e e S e e e e e n
% Frame or core terminal [SOURCE: IEC 60417-5020(2002-10)] Q}/Q
Fail-safe lamp controlgear [SOURCE: IEC 60417-5156 (2003-08)] Q\({J
For QD F .(l/

% @O Non-short-circuit proof lamp controlgear [SOURCE: IEC 604@23 (2002-10)]
or ~ \

A e (D

O
Short-circuit proof lamp controlgear (inherently or @i)merently) [SOURCE: IEC 60

o @O 5220 (2002-10)] S

(17-

O\

8 Safety isolating lamp controlgear (SELV | controlgear) [SOURCE: IEC 60417-52
(2002-10)]

‘\Q

P2

L.5

Cont
comy

Com

L.6

Cont
exce

Com
folloy

s\\)\\

Protection against electric shocl@

folgears providing SELV shall, % d|t|on to the requirements given in 10.3 and
ly with relevant requwements ified in 9.2 of IEC 61558-1:2005.

bliance is checked by th és#descr/bed in 9.2 of IEC 61558-1:2005.
)

.

Jl/am checked by the relevant tests of Clause 14 of IEC 61558-1:2005, but wit
justments.

Heating O®
rolgear providing SELV and their supports or mounting surfaces shall not attain
Esive tem ure in normal use.

10.4,

h the

- In 14.1, 10th paragraph:
replace 10 % by 6 %;
— Replace Table 1 by the following Table L.2:
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Table L.2 — Values of temperatures in normal use

Parts Tempoeclz'ature
Case of capacitor
- ift is marked tcc
- ift is not marked 50
Windings (with bobbins and laminations have contact), if the winding
insulation is
— of class A material @ 100
—  ¢f class E material 115 Q
AN
; VvV
—  ¢f class B material
120 Q-
—  ¢f class F material 1407\‘0
raN
—  ¢f class H material (1&-’
—  ¢f other material ® A ,'\ _

The material classification is in accordance with IEC 60085 or IEC 60317-0-1 or, &ibalent standard.

material other than those specified in IEC 60085:2007 under Class A, E@ and H are used, they
ithstand the tests of 14.3 in IEC 61558-1:2005.

he maximum temperature of capacitor, bridging the separation trans@er, shall be lower than 50 °C i
bt marked, in case t, is marked, the maximum temperature is t.. €o
EC 60598-1:2014. P @)

s =

—5 4

ther components, see Table 14.

For

be submitted for testing. .

L.7

whi

Com 9/@06 is checked by the relevant tests of Clause 15 of IEC 61558-1:2005, but wit

Cont'olgeagﬁwiding SELV shall not become unsafe due to short-circuits and over

Q°
In 14.1, second paragraph from the end: \\Q
r¢place the reference to "18.3" by "L.8.3" of‘!& annex.
n 14.3, first paragraph: \s(\@
réplace the references to "14.2, 19.1@ and 26.3" by "Clause L.6" of this annex, and
In 14.3.4, first paragraph: A\
replace the references to "18.1’,\.@8.2, 18.3" and "18.4" by "Clause L.8" of this annex.

-~

moulded-in transformerb“s}scécially prepared, samples provided with thermocouples

Q

Short-circu@Qnd overload protection

ch may r in normal use.

shall

oads

h the

followinmgadjustmerts:

In 15.1, second paragraph:

replace the reference to "14.1" by "Clause L.6" of this annex.

In 15.1, second paragraph after Table 3:

replace the reference to "Clause 9" by "Clause 10" of this standard.
In 15.1, third paragraph after Table 3:

replace the reference to "18.3" by "L.8.3" of this annex.

15.3.4 is not applicable.

In 156.5.1, third paragraph:

replace the references to "14.1" by " Clause L.6" of this annex.
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L.8 Insulation resistance and electric strength

L.8.1 General

The insulation resistance and the electric strength of controlgears providing SELV shall be

adequate.

Compliance is checked by the tests of Clauses 11 and 12 and Subclauses L.8.2 and L

.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.

3

L.8.2 Insulation resistance Q}/
Insulption resistance is measured with a d.c. voltage of approximately 500 pplied, the
meagurement being made 1 min after application of the voltage. q/
The insulation resistance shall be not less than that shown in Table L.S/\'
Table L.3 — Values of insulation resistalqb'és
C,
Q/\J Insulation
Insulation to be tested g\\ resistgnce
@) M(]
y4
Betwgen input circuits and output circuits 0 5
Betwgen metal part of class |l convertors which are separated\%r?;live parts by basic insulation 5
only bnd the body ) N
LN
Betwgpen metal foil in contact with the inner and outer sa;}‘}t;es of enclosures of insulating material 2
$\
L.8.3  Electric strength A‘\‘?J

Immgdiately after the test of Lg\p the insulation is subjected for 1 min to a voltage of
substantially sine-wave form a ed mains frequency. The value of the test voltage anfl the

points of application are giV@\hﬂ Table L.4.

NOTE| In Annex M, test v@ges are given for controlgear intended to be used in luminaires where a higher
h

availapility is called by on e Parts 2 of the IEC 60598 series.

o‘ﬁ
Q%
%
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Table L.4 — Table of dielectric strength test voltages for controlgears
intended for use in impulse withstand Category Il

Working voltage
V a

Application of dielectric strength test voltage °
<50

IA

150 > 150 600 1000
<300

1) Between live parts of input circuits and live parts of output 500 2 000 3000 4 200 5 000
circuits (double or reinforced insulation)

2) Quer basic or supplementary insulation hetween- 556 666 566 5466 5500
a) live parts having different polarity as in normal use, i.e. 4
not under fault condition. Test not applicable within the

same winding;

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

c) accessible conductive parts and a metal rod of the .(1,
same diameter as the flexible cable or cord (or metallic '\’
foil wrapped round the cord) inserted inside inlet /\’
bushing, cord guards and anchorage, and the like; b‘

d) live parts and an intermediate conductive part; ?\-

e) intermediate conductive parts and the body; Q)

f) each input circuit and all other input circuits connected Q,C)
together. S\\

3) Over reinforced insulation between the body and live Q5%% 2 000 3000 4 200 5000
parts

%

[
<

alues of dielectric strength test voltage for |ntern§ te values of working voltage are founfl by
riterpolation between tabulated values, except for th 150 V to 300 V.

b Fpr the construction according to 19.12.3 b) a ®26241 of IEC 61558-1:2005 test b), the voltage is
njultiplied by the factor of 1,25. For the construk&\ according to 26.2.4.2 of IEC 61558-1:2005, the voJtage
i multiplied by the factor 1,35. $
- Vo)
R\
xO
L.9 | Construction ) c\)l*

)
The gonstruction of transformers used in controlgears providing SELV shall be such that{they

comply with all relev arts specified in 19.12 of IEC 61558-1:2005, and Clause 19 of
IEC 61558-2-6:200%@\ the exception of 19.1.6 for controlgears other than independent,

If, hqwever, i@ed winding wires are used for controlgear with an input voltage of tip to
300V, the di@y tric strength test voltage is limited to 3 kV for raw material.

9 of
than

mdependent given in 19 1.3.7 of IEC 61558 2-16: 2009

Compliance is checked by inspection and measurement.

L.10 Components

Components used as protective devices in controlgears providing SELV shall comply with
relevant requirements given in 20.6, 20.7, 20.8, 20.9, 20.10 and 20.11 of IEC 61558-1:2005.

Compliance is checked by inspection and the relevant test described in IEC 61558-1.
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L.11 Creepage distances, clearances and distances through insulation

Creepage distances and clearances shall be not less than the values shown in Clause 16. For
distances through insulation Table L.5 shall apply. In addition transformers which form an
integral part or used in a controlgear providing SELV shall comply with relevant requirements
and tests given in Clause 26 of IEC 61558-1:2005 (pollution degree P3 is not required for
lamp controlgear).

Distances through insulation within opto-couplers complying with the requirements for double
or reinforced insulation according to IEC 60950-1, are not measured, if the individual
insulation is adequately sealed and if air is excluded between individual lavers of the material.
Othefwise, the distance through insulation between the input and output of the opto@upler
shalllbe at least 0,4 mm. In both cases the tests according to Clause L.8 shall appIyQ},

NOTE| Further information regarding creepage distance, clearances and distances through h\gaation cpn be
found|in Annexes A, C, D, M, N and P of IEC 61558-1:2005.

Table L.5 — Distances through insulation (DTI) for h,'e\’
impulse withstand category Il / material group llla (175& 1 < 400)

Pollution (Qgree 2; dimensions in millipetres
fad

H ac
Measurement s‘@'r&mg v\;)ltages
N\
Distance through Other Q
insulation Through than 52
winding through 0 100 150 25
enamel ® | winding \Q
enamel (‘\\\
1) Hasicf X X Q’)\ No requirement of thickness
2) Yupplementary * “ N BN EERE 0,15 d 0,25 d 0,49 ¢
[0,05] © [0,05] © [0,08] © [0,13] ¢
3) Heinforced (excluding A‘\W 024 03¢ 05¢d 08dd
imsulation between input X X e e eie ol e
dand output circuits) \<,> [0.1] [0.1] [0,15] 0,24]

ad

=
€ values O IS table a € (0 Impuise withstand category are given in Annex 1, table |.
NOTE Th I f this tabl ﬁﬁgdbl toi | ithstand cat I i in A T, Table T.3

2  Hor working voltages exceedikgj250 V, see IEC 61558-1.

b Measurement through m\\ ng wire enamel if at least one winding is constructed with wire complying with at
I¢ast Grade 1 of |E§) 7-0-1.

¢ Malues of distances” through insulation may be found for intermediate values of working voltage

L)

imterpolation en the values in the table. No values are required for working voltages below 25 V a$ t
bltage tes ble L.3 is considered sufficient.
4 Hor soli lation.
e | Qf insulation consisting of thin sheets.

f \ Ilkn double insulation is rgauirgd hatwaan inout and ogutnut windinag thg totgl thickngss thraouah ingulhtion
1 Li T T .

shall be the same as shown in row 3) whether measured directly or via metals parts, with the exception of
insulated wires (see 19.12 of IEC 61558-1:2005).
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Annex M
(informative)

Dielectric strength test voltages for controlgear intended
for the use in impulse withstand Category lll

Table M.1 is intended to be used in cases where a controlgear is designed for the impulse
withstand Category Il for use in luminaires where a higher availability is called for by one of
the Parts 2 of the IEC 60598 series.

NOTE|

Table M.1 — Table of dielectric strength test voltages for controlg

For further information, see Annex U of IEC 60598-1:2014.

intended for use in impulse withstand Category lll

>

&@g

Application of dielectric strength test voltage?®

Workin v'\tageb

o

s1507\

M

-
150
<300

600 1

000

1) H

etween live parts of input circuits and live parts of
utput circuits (double or reinforced insulation)

500 \ineﬂo

4 200

5000 5

500

2)

Over basic or supplementary insulation between:

live parts of different polarity; test not applicable
within the same winding;

live parts and the body if intended to be connect%
to protective earth;

accessible conductive parts and a metal rod@‘ the
same diameter as the flexible cable o @fd (or
metallic foil wrapped round the cord) insgrted inside
inlet bushing, cord guards and anch@, and the

like; A\
live parts and an intermediate CK@JCUVB part;
intermediate conductive parté)k-nd the body;

live parts and an |nterm€§e conductive part.

A\

1400

2100

2500 2

700

3)

Over-reinforced insulatign between the body and live
parts @

500

2 800

4 200

5000 5

500

©
=<

It

o
33N

br the con
ultiplied

tabulated values.

alues of dielectrg‘)\g{rength test voltage for intermediate values of working voltage are foun
terpolation bet
?ﬁ)n according to 19.12.3 b) and 26.2.4.1 test b) of IEC 61558-1:2005, the volta

e factor 1,25. For the construction according to 26.2.4.2 of IEC 61558-1:2005, the volta
uItipIIi_ the factor 1,35.

H by

je is
ge is

\Q/U

For the performance of the test, the requirements given in 18.3 of IEC 61558-1:2005 apply.
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Annex N
(normative)

Requirements for insulation materials used
for double or reinforced insulation

N.1 General

This @nnex applies 1o solid or thin sheets INsulating materials used to Tulil the reqmﬁ ents
for dpuble or reinforced insulation. o

This fannex is not applicable to insulated winding wires and insulating cover or,\g’@velope of a
controlgear.

N
N.2 | Reference document b/‘\'
N

Clause 2 of IEC 61347-1 applies. QCo
N.3 | Terms and definitions C‘)\
For the purposes of this annex, the following terms @efinitions apply.

N\
N.3.1 \&
solid insulation %)

insulgtion made of one layer of homogene&s material, interposed between two conddctive
parts
)

4\
N.3.2

: . . xO
thin sheet insulation
insulption constructed of thin \tts (two or more) of insulating materials, interposed betfveen
two donductive parts

N.4 | General re&t)ﬁ}ﬁnents
N.4.1 Mat@r’equirements

The insula@@material shall comply with [EC 60085 and the IEC 60216 series.

N.4.2 \<</ Solid insulation

The adequacy of solid insulation is verified by the electric strength test (Clause 12) of at least
5 kV or the applicable test voltage specified in Table N.1 multiplied by 1,35, whichever is the
greater.

If the materials are not classified according to IEC 60085 and the IEC 60216 series, the value
of the electric strength test is increased by further 10 % of the value specified: 5,5 kV or the
applicable test voltage specified in Table N.1 multiplied by 1,5 whichever is the greater.

N.4.3 Thin sheet insulation
N.4.3.1 Thickness and composition of thin sheet insulation

The following list defines the requirements for thin sheet layers.


https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

IEC 61347-1:2015 RLV © IEC 2015 - 107 -

Threg¢ separate test specimens of thin sheets 70 mm @n
manyfacturer. Q

N.4.3.2 Mandrel test (electric strength test during mecér'cal stress)

Insulation in thin sheet material is permitted, irrespective of its thickness, provided that it
is used inside the ballast and it is not subject to handling or abrasion during the production
of the ballast and during maintenance.

There is no requirement for all layers of insulation to be of the same material.
Resin-impregnated coatings are not considered to be insulation in thin sheet material.

For insulation constructed of thin sheets of insulated material, the insulation shall be such
that, at every place, there is at least the required number of layers:

e if the layers are non-separable (glued together):
— 3 layers are required;

— the entire composite sheet shall fulfil the mandrel test (pull force of 150 N) A

e| if the layers are separated: Q}/
— 2 layers are required; ,\QJ
— each layer shall fulfil the mandrel test (pull force of 50 N) (19

e| if the layers are separated (alternative): /\,'\
— at least 3 layers are required; >

— 2/3 of the number of layers shall fulfil the mandrel test (QS'\ force of 100 N).

LN

width shall be supplied by the

The fest shall be performed by fixing the specitiens of thin sheets on a mandrel mag¢le of

nickgl plated steel or brass with smooth surfaceinish as shown in Figure N.1.

O
A mgtal foil (aluminium or copper) 0,035$}i + 0,005 mm thick shall be placed closely tp the
surface of the specimen and subjected,

o a pull force of 1 N. The metal foil shall e so

positjoned that its borders are 20 m way from the borders of the specimen, and whep the
mandrel is in its final position, its@/ers the edges upon which the specimen is lying py at

least|10 mm.

to:

The $pecimen is held ir&a&at its free end by an appropriate clamping device and subj¢cted

*\\0

pull force of 1@)Qfor a specimen consisting of several non-separable layers;

pull forc {00 N for a specimen consisting of 2/3 the number of separated layers
errated ot); and

L QO

[V

pulléuée of 50 N for a specimen consisting of a single layer.

The Thgrﬂrel shall be slowly rotated forwards and backwards three times for 230° withput a
jerking motion. If the specimen breaks at the clamping device during the rotation, the test
shall be repeated. If one or more specimens break at any other place, the test is not fulfilled.
While the mandrel is in its final position, within a minute following the final positioning, a
dielectric strength test voltage shall be applied for 1 min, as described in Clause 12, between
the mandrel and the metal foil as follows:

a test voltage of at least 5 kV or the applicable test voltage hereunder specified multiplied
by 1,35, whichever is the greater, for a specimen consisting of several non-separable
layers ( at least 3 layers);

a test voltage of at least 5 kV or the applicable test voltage hereunder specified multiplied
by 1,25, whichever is the greater, for a specimen consisting of 2/3 of the number of at least
3 separated layers;
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e a test voltage of at least 5 kV or the applicable test voltage hereunder specified multiplied
by 1,25, whichever is the greater, for a specimen consisting of one layer of the number of 2
separated layers.

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

Table N.1 — Electric strength test voltage required during the mandrel test

RMS working voltage not exceeding

v 50 150 250 500 750 1000
Test|voltage, over double or reinforced A
insulption, between the body and live
partd, to be multiplied by 1,25 or 1,35 500 2 800 3750 4750 520 Q‘ 5 400
(seelabove) \8)

v Q
Valugs of dielectric strength test voltage for intermediate values of working voltage are fon*q‘d,tfy interpolatioh
between tabulated values. A

\
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— Side view

Side view

Partial section

R=05+002 oS
pr
N |
7 A
60°
—— Partial top view
Material: steel nickel plated or brass
IEC
a) Mandrel
a) Initial b). Final
Fixing system
<4
\Tip
0
Metal foil 20
Insulating material
t— Metal foil
Fixing system J0°
1N
v
1N
A\
150 N
IEC
b) Position of mandrel
_
Metal foil %
Insulating material —— %
N
20 30 20
70
IEC

c) Position of metal foil on paper

Figure N.1 —Test arrangement for checking mechanical withstanding
of insulating materials in thin sheet layers
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Annex O
(normative)

Additional requirements for built-in electronic controlgear
with double or reinforced insulation

General

2015

btion. o
'\%Q~
S

ne purposes of this annex, the following terms and definitions apply/\,'\’

Kl
tin electronic controlgear with double or reinforced insulébon
fonic lamp controlgear designed to build into a luminaire G:,box, an enclosure or thg
hot intended to be mounted outside a luminaire in whi¢ch” accessible metallic part
hted from live parts by double or reinforced insulationé\

Terms and definitions

to entry: An application of electronic controlgear with or reinforced insulation could be in a ¢
ire with a metallic enclosure. \\

to entry: The requirements also apply to the funcﬁ&al earth terminal of an electronic controlgear bg
bre no requirements for the insulation of the functi@al earth wire.

$\
L insulation \@
btion applied to live parts to provide basic protection against electric shock
xO
&

lementary insulation N
endent insulation plied in addition to basic insulation in order to provide prote
st electric shock'b e event of failure of basic insulation

©

le insula@
htion co@ ising both basic insulation and supplementary insulation

reinf

O
o&d insulation

annex applies 1o elecironic controlgear for bullding-in_having double or reimnigrced

e like
b are

ass |l

cause

ction

single insulation system applied to live parts, which provides a degree of protection against
electric shock equivalent to double insulation

Note 1 to entry: The term "insulation system" does not imply that the insulation shall be one homogeneous piece.

it may

0.3

comprise several layers, which cannot be tested singly as supplementary or basic insulation.

General requirements

Clause 4 of this standard applies.

0.4

General notes on tests

Clause 5 of this standard applies.
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0.5 Classification

Clause 6 of this standard applies.

0.6 Marking

In addition to the marking mentioned under 7.1 of this standard, electronic controlgear with
double or reinforced insulation shall be identified by the symbol:

7=\
U [SOURCE: IEC 60417-6295 (2014-09)] é

The meaning of this marking shall be explained in the manufacturer’s literature K@atalogue.
S
,r\.
B

In addition to the requirements of Clause 10 of this standard, it sh@)not be possible fdr the
test finger to make contact with metal parts protected by basic ins(ﬂytlon only.

O
&
&

0.7 | Protection against accidental contact with live parts

0.8 | Terminals

Clauge 8 of this standard applies. QQQ

>

0.9 | Provision for earthing Q
Z

. - $ . | .

For dqoubled or reinforced built-in electronic controlgear only functional earthing terminalp are

permjitted. The requirements of Claus\@ of this standard apply to the functional eanthing

terminals. 3

xO
Protgctive earthing terminals a\r\éjﬁot permitted.

O

.

0.10 Moisture resiﬁnée and insulation

Clausge 11 of this@g:n{jard applies.

0.11 EIe@ strength
@)

Clau 5@({2 of this standard applies.

0.12 Thermal endurance of windings

Clause 13 is not applicable.

0.13 Fault conditions
Clause 14 is applicable with the following addition:

At the end of the tests, when the controlgear has returned to the ambient temperature, it shall
comply with a dielectric strength test according to Clause 0.12 between live part and
accessible metal parts (or external parts of insulating material in contact with the supporting
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surface). However the values of the test voltage is reduced to 35 % of the specified values in
Table 1.

Furthermore, the insulation resistance according to Clause 0.10 between live part and
accessible metal parts or external parts of insulating material in contact with the supporting

surfa

ce shall not be less than 4 MQ.

0.14 Construction

Clause 15 applies with the following addition:

All a
from
and {
of doj

0.15

Clau

For
corre

0.164

Clau

0.17

Clau

0.18

Clau

Ccessible metal parts of the electronic built-in electronic controlgear shall bejinsu
live parts by double or reinforced insulation. Furthermore the insulation bet%sn livg
he supporting surface in contact with the external faces of the controlgeag all cd
uble or reinforced insulation. (l/

,r\.
Creepage distances and clearances /\
N
QQ)
built-in electronic controlgear, provided with doubl\e\Q{)r reinforced insulation,
sponding values given for luminaires in I[EC 60598-4 apply.

QO

e 16 applies with the following addition:

Screws, current-carrying parts and connections
QO
e 17 of this standard applies. <
)

Resistance to heat and firei\Q

. . xO
e 18 of this standard applle;tg
O
Resistance to§rrosion

e 19 of this st{r@rd applies.
O

3

N2

lated
part
nsist

the
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Annex P
(normative)

Creepage distances and clearances and distance through

isolation (DTI) for lamp controlgear which are protected against
pollution by the use of coating or potting

P.1 General

If thg unpotted/uncoated sample of the controlgear complies with Clause 16, the co@'A) gear
is trefated like an unspotted/uncoated controlgear. 0)

If thg creepage distance is less than the minimum distance according t Q\bles 7 and 8,
Clauge P.2 of this annex applies. ,\

/\/
If thel clearance of the unpotted/uncoated sample is less than the min&g%m distance accofding
to Tdbles 9, 10 and 11, Clause P.3 of this annex applies. (b'\

&

P.2 | Creepage distances

@)
P.2.1 General Q
Q

Creepage distances for lamp controlgear which K/ rotected against pollution by the upe of
coatihg or potting may be reduced to the minimq\@ alues as given in P.2.2 or P.2.3, undgr the
condjtion that the lamp controlgear complies v@h the tests of P.2.4.
)

NOTE| The values in the tables of this annex are.@sed on pollution degree 1 of IEC 60664-1 and IEC 60664

4.

P.2.2 Minimum creepage dist n“é}s for working voltages and rated voltage with
frequencies up to 30 k

Tablg¢ P.1 defines the mini iqgr’creepage distance values for working voltages and fated
voltapes with frequencies ug-t’o 30 kHz for all insulating materials. There is no distinction into
diffefent PTI classes. @ :

Table(B.1 — Minimum creepage distances for working voltages
Q~ “and rated voltages with frequencies up to 30 kHz

U RMS working/rated voltage not exceeding
é Distances
O v
Q/ mm
\ 50 150 250 500 750 1 p00
Basic or supplementary insulation 0,18 0,32 0,56 1,3 2,2 3,2
Reinforced insulation 0,36 0,64 1,12 2,6 4,4 6,4

Linear interpolation between columns is allowed.

For creepage distances the equivalent d.c. voltage is equal to the r.m.s. value of the sinusoidal a.c. voltage.

NOTE In Japan and North America, the values given here are not applicable. Japan and North America
requires larger values.

P.2.3 Creepage distances for working voltages with frequencies above 30 kHz

Table P.2 defines the minimum creepage distance values for working voltages with
frequencies above 30 kHz for all insulation materials (except for glass, ceramic or other
inorganic materials, which do not track). There is no distinction into different PTI classes.
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For working voltages with frequencies above 30 kHz the peak value of the voltage shall be
considered, because partial discharges damage the surfaces and may cause tracking.

The peak value of the working voltage excludes small peaks or transients like ignition
voltages, unless these peaks increase the declared r.m.s. value of the working voltage (U, ;)
by 10 % or more.

The verification has to be done for the worst case condition.

Table P.2 — Minimum value of creepage distances for sinusoidal or non-sinusoidal

wprking voltages-at different frequency ranges;-basic or supplementary insulatign
=)
Pegk value of the Creepage distances (pollution degree 1) \/
working voltage mm Y Q
. 4N
0, 30 kHz 100 kHz 200 kHz N.200 kHz
KV <f< <f< <f< (19 <f<
100 kHz 200 kHz 400 kHz N . 700 kHz
a a N a
0,1 0,02 \;s\
a a a
0.2 0,04 N2
0,3 0,08 0,09 0,69 0,09
0.4 0.13 0.13 {05 0.19
\\v/
0,5 0,18 0,19 ('s\\ 0,25 0,4
A4
0.6 0,27 027 & 0,40 0,85
0.7 0,36 038 QV 0,68 1,9
N
0,8 0,45 0,5&)\ 1.1 3,8
0.9 0,53 082 1,9 8,7
1 0,60 D115 3 18
1,1 0,68 ¥ 1,70 .
, , :\@ 7 5
1,2 0,85 ~ 2,40 8,2 @
1,3 120 (% 3,50 : :
1,4 1650 5,00 : :
1,5 230 7,30 @ s
\ a a a
1,6 (>$ 3,15
1,7 O~ 440 @ : :
“\’ a a a
18 N 6.10
Linegr interpo ; between columns and rows is allowed. The values listed in the columns are valid for the
maximum f ncy of this column.
For the age distances the peak voltage of the working voltage is applied. Transients or small peaks
(ignifi Itages) which do not significantly increase the r.m.s. of the declared working voltage U are
negletted:

For reinforced insulation the doubled values of the basic or supplementary insulation are required.

NOTE In Japan and North America, the values given here are not applicable. Japan and North America
requires larger values.

2 No values available

P.2.4 Compliance with the required creepage distances

P.2.4.1 General

Compliance is checked in accordance with 16.3.3 and by performing the tests of P.2.4.2.

NOTE Additional samples without coating or potting could be necessary for verification.
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The tests are conducted on three additional specimens who have not been used for any other

test.

No failure of any specimen under test is permitted.

P.2.4.2 Preconditioning of the lamp control gear

P.2.4.21 Rapid change of temperature

The

rapid change of temperature conditioning is in accordance with test Na of
IEC 60068-2-14. The minimum temperature is set at =10 °C and the maximum temperature is

set af + 125 °C. Q

The

e dpration of one cycle 1 h (30 min + 2 min at each temperature) (19

e rate of change of temperature within 30 s '\

e npmber of cycles: 5 (bb/‘\

P.2.4.2.2 Moisture resistance (b'\

The lamp controlgear is placed in the most unfavourable position of normal use, in a hun
cabinet containing air with a relative humidity malntaméQ etween 91 % and 95 %.
tempgrature of the air at all places where samples ca n/bélocated shall be maintained V
1 °C |of any convenient value t between 20 °C and 306(

Befo
and

In o
cons
insul

NOTE
itina

P.2.4.3 Electrical tests after conditioning

P.2.4.3.1 Insul{lp'- resistance and electric strength

Imm
and

Befo

Y
onditioning is carried out as follows: Q‘

e being placed in the humidity cabinet, the@ple is brought to a temperature betw
t + 4) °C. The sample shall be kept in theé inet for 48 h.

&
der to achieve the specified conditions within this cabinet, it is necessary to e
ant circulation of the air within, \@nd in general, to use a cabinet which is ther

bted. 3
xO

In most cases, the sample ca \gbrought to the specified temperature between t and (f + 4) °C by k{

room at this temperature for@ast 4 h before the humidity treatment.

lectric gth tests according to Clause 11 and 12.

'eé&)insu/ation test, visible drops of water, if any, are removed by means of blq

diately ag&e preconditioning the specimens are subjected to the insulation resisfance

nidity
The
vithin

een t

sure
mally

eping

biting

pape

AN



https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

- 116 - IEC 61347-1:2015 RLV © IEC 2015

P.3 Distance through isolation

P.3.1 General

Clearances do not exist within lamp controlgear which is protected against pollution by the

use of coating or potting. Therefore, no clearance values are required.

The insulation should be considered as solid insulation and shall comply with the
requirements for distances through insulation and shall be tested in accordance with the tests

of P.3.2.

othef test.
2
No fgilure of any specimen under test is permitted. (19
N+
P.3.2 Compliance tests b/‘\'

The [suitability of protection is evaluated by carrying out all tt@'\ests described in

immgddiately after the conditioning described in P.3.3. C)

The {ests are conducted on three specimens, which have rg(meen used for any other tesy.

precofpditioning test sample already tested according to ClauseQ :

No fgilure of any specimen under test is permittﬁ\tsb

%
P.3.3 Preconditioning of the lamp gﬁolgear
P.3.3.1 Rapid change of temper@@e

The |[rapid change of tempgré]fuc?e conditioning is in accordance with test
IEC 10068-2-14. The minimun\@
set af +125 °C. C)\

.

The ¢onditioning is ca@ out as follows:

e dpration of one.cycle 1 h (30 min £ 2 min at each temperature)

te of ch of temperature within 30 s
e npmbe cycles: 5

s

L]
=
o).

The fests are conducted on three additional specimens, which have not been US@EO%

NOTE| The test described in P.3.2 is the same as required 6.2.4.1 so it is not necessary to repe
2

N

perature is set at =10 °C and the maximum temperaty

any

P.3.4

ht the

H  of
re is
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P.3.3.2 Moisture resistance

The lamp controlgear is placed in the most unfavorable position of normal use, in a humidity
cabinet containing air with a relative humidity maintained between 91 % and 95 %. The
temperature of the air at all places where samples can be located shall be maintained within
1 °C of any convenient value t between 20 °C and 30 °C.

Before being placed in the humidity cabinet, the sample is brought to a temperature between t
and (t +4) °C. The sample shall be kept in the cabinet for 48 h.

In order to achieve the specified conditions within this cabinet, it is necessary to ensure
consfant circulation of the air within, and, in general, to use a cabinet which is thermally

insulpted. Q}/

NOTE| In most cases, the sample can be brought to the specified temperature between t and (t C by kg¢eping
it in ajroom at this temperature for at least 4 h before the humidity treatment. (1/

P.3.4 Electrical tests after conditioning /\ N
W

P.3.4.1 Insulation resistance and electric strength ,\(b

Immid|ately after the preconditioning the specimens are subwc@ the insulation resistance
and glectric strength tests according to Clause 11 and 12.

Befofe the insulation test, visible drops of water, if a% Qre removed by means of blgtting
papey. Q

P.3.4.2 Impulse voltage dielectric test S\\)

The |purpose of this test is to verify th%@élearances will withstand specified transient
overyoltages. $

The Impulse withstand test is carried*éht with a voltage having a 1,2/50 us waveform with the
valugs specified in Table P.3 bet\t@an the insulation barrier where the clearance reddction
has een applied, input/output inals short-circuited and the body.
N
Table P.3 — Impulse withstand test voltage
@sproducts of impulse withstand category Il

U RMS working/rated voltage

Impulse @énd test voltage not exceeding
v \%

fé 50 150 250 500 750 1 p00

Basi :{@‘gplementary insulation 600 1750 3 000 5000 7 400 7 400
AN
ReinTorced msuration T 000 3 000 5 000 7 400 9900 9900

Linear interpolation between columns is not allowed

NOTE The values of this table applicable to impulse withstand category Ill are given in Table T.2.

For the waveform, 6.1 and 6.2 of IEC 61180-1:1992 apply. It is intended to simulate
overvoltages of atmospheric origin and covers overvoltages due to switching of low-voltage
equipment.

The output impedance of the impulse generator shall not be higher than 500 Q. When carrying
out tests on equipment incorporating components across the test circuit, much lower virtual
impulse generator impedance should be specified (see 9.2 in IEC 61180-2:1994). In such
cases, possible resonance effects, which can increase the peak value of the test voltage,
should be taken into account when specifying test voltage values.
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The test shall be conducted for five impulses of each polarity with an interval of at least 1 s
between pulses in the following conditions.

Normal laboratory conditions are specified in IEC 60068-1:

e temperature: 15 °C to 35 °C;
e air pressure: 86 kPa to 106 kPa at sea level,
e relative humidity: 25 % to 75 %.

No puncture or partial breakdown of solid insulation shall occur during the test, but partial

disc

shap
eithe
limiti

If ovg¢rvoltage limiting devices are included in the equipment, care shall beﬁ&en to ex

the
Distd
caus
brea

NOTE
in the

GIHUD alrc a::UVVUd. Pdlt;a: ban:\dUVVII VV;:: bc ;Ild;batcd by [=] otcp ;II thc |cau:t;||
e which will occur earlier in successive impulses. Breakdown on the first imp

I indicate a complete failure of the insulation system or the operation of 1eryo|
ng devices in the equipment. \QD

vave shape to ensure that their operation is not taken to indic tﬁ\i’nsulation f%
rtions of the impulse voltage which do not change from impu to impulse ca
bd by operation of such overvoltage limiting device and d{‘j;%t indicate a (p4
down of solid insulation. ©

Partial discharges in voids can lead to partial notches of extreme@ort durations which can be rej
course of an impulse.

ave
may
tage

mine

lure.

n be

rtial)

eated
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Annex Q
(informative)

Example for U, calculation

s Annex Q, an example for the calculation of the U, value is given.

Figure Q1 shows an example of the U, calculation in Table 11 with the three steps a (red),
b (red) and c (green).

Steps for the calculation are as follows:
a) Upeak With f > foi = 5 kV gives a minimum clearance value of 12,1 mmn(Pable 1[1) or
6,31 mm (Table 10);
b) the minimum clearance value of 6,31 mm or 12,1 mm is also required far a U,q, vallie of
65 kV as defined under column A in Table 10 or in Table 11;
c) therefore Up (equivalent output peak voltage as defined under.8.46) has the valyie of
6,5 kV.
The U, of 6,5 kV specified a clearance distance with a maxirdum of 12,1 mm. That megns a
lamp| holder with this information could be used for an electronic controlgear with U, d,, of
5 kVijand 200 kHz or for Upeak of 4,5 kV with 700 kHz (rgsonance ignition).
A B c D E
f< 200 kHz 200 kHz 400 kH3
<f< 400 kHz | <f<700HHz
Vpltage?
9 f2 fcrit f> fcrit
fou < Transients or Ignition voltage or working voltage
ignition pulse voltage 9 9 9 g
Minimum distances
mm
0,33 0,06 0,06 0,06 0,06
0,4 0,2 0,08 0,08 0,08 0,08
0,5 0,10 0,10 0,10 0,10
1,0 0,6 0,87 0,87 0,96 1,14
1,5 1,4 1,7 1,77 1,96 2,26
2,0 2,2 2,7 2.9 3,2 37
2,5 3,0 3,8 42 47 55
3,0 3,8 53 58 6,5 7.7
4.0 6,0 8,5 9,1 9.8 10,8
a
\ an 110 L/
@,0/ 8.0 140 3JZ,D 13,2 14,9
6,0 10,4 g/'lﬁ/ 15,6 16,8 18,6
—— 12,1 b b . .
8,0 c: 0, ~65KkV 20,6
10,0 26,8 b b b
IEC

Figure Q.1 — Example for the calculation of U,
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Annex R
(informative)

Concept of creepage distances and clearances

2015

R.1 Basic concept considerations
R.1.1 Creepage distances
For ¢reepage distances r.m.s. voltages are normally considered and pulse voItagAs like
transfients are disregarded. In case of voltages with more than 30 kHz frequenc?c_ wever,
accofding to IEC 60664-4, the peak values of the voltage together with the fre y should
be cqonsidered. Therefore Table 8 was created according to Table 2 in I[EC 60@\- :2005.
R.1.2 Clearances ,'\
The [withstand voltage of a clearance is influenced by the shap?‘of the electric ffield.
IEC $0664-1 distinguishes only homogeneous field (two ba of 1 m diameter)| and
inhomogeneous field (needle of 30 um against plane of 1 m x 1@).
Accofding to IEC 60664-4 the withstand voltage of a cleargé is reduced when the freqyency
of this voltage is increased above a critical value. Q
a) Homogeneous field conditions QQ
Fpr homogeneous field conditions, this red \n increases up to 20 % at a frequengy of
3|MHz. This means, that a clearance at 3 z has only 80 % of the withstand voltage as
af 50 Hz. To design a clearance for a ain voltage at 3 MHz the clearance has {o be
designed for 125 % of that voltage at@ z.
b) Imhomogeneous field condition A’\Q
In inhomogeneous fields the.(eduction of the withstand voltage dependent or] the
frequency can even be moré-than 50 %. For the worst case (needle with 5 pm rgadius
apainst a flat plane) at af« ency of 460 kHz it is shown, that there will be a breakfiown
of a clearance of 7 mm voltage of only 3 kV.
Therefore IEC 606 duires for inhomogeneous field conditions, that partial discharge in
alr has to be avo'.
c) Hractical field €andition
This how eads to such large designs that they cannot be used in practice. Probably
this is reason, why the intermediate field conditions are introduced as| the
“appr, ately homogeneous field”. It is defined as a field between electrodes that have a
re{ of at least 20 % of the distance between these electrodes. TC 109 regardg this
intermediate field to behave like homogeneous field and says in 43 of

IEC 60664-4:2005 “It is assumed that these characteristics are also applicable for
approximately homogeneous field conditions.”

In luminaires very seldom “approximately homogeneous fields” are used but nearly never
a field condition applies like a needle with 5 um radius against a flat plane. Unfortunately
the most relevant documents mentioned in the Bibliography of IEC 60664-4:2005 are not
publicly available. There was no possibility to really clarify, for example, the time effect of
partial discharge. Therefore the first working group started the work on high frequency
voltage stress and discussed this matter with members of TC 1009.

T

he conclusion of these discussions was as follows:
the electric field in luminaires generally has no extremely inhomogeneous shape;

therefore partial discharges are not regarded to have a major effect on our clearances;

nevertheless the 50 % reduction of the withstand voltage at 3 MHz were considere

d;
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it is assumed that the same correction formula applies like for approximately

homogeneous field conditions, but adopted to the 50 % voltage reduction.

With these postulates it was possible to set up the requirements for clearances.

A small problem might be that the term “inhomogeneous field” has not been replaced by a
new term, but for the purpose of luminaires and their components this seemed to be

a

R.2

cceptable.

Why setting up tables?

All tables are set up by fixed relations using the Tables F.2 and F.7a of IEC 60664-1:2007. In

a very early state the decision was made to create tables in order to give very simplg and
clear|guidance to the designers. It was intended to avoid any discussion between test iquses
and Iesigners and to avoid long and complicated explanations that would have b needed
in th

It wgs accepted, that by setting up columns some possible advantages .get lost bu

inten
purp

The

The
serie

standards. N

Q

fion was, to avoid a cloud of very similar but nevertheless differen}\designs for the
bse. Accordingly marking with rated values would be very difficup.bb‘
N

I the
bame

reason why values for reinforced and double insulation~are introduced is relat¢d to
genefrally new requirements that do not depend on the high f@ ncy voltage stress.

N

dea was to set up the new requirements in a wqunat a clear relation to IEC 60664
@ easily adopt future changes of the

5 is shown and that it later will be possible,

horizpntal standard to our standards.

D
%)
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Annex S
(informative)

Examples of controlgear insulation coordination

Controlgear are general classified as integral, built-in or independent-controlgear. For each of
the different controlgear types the insulation philosophy “two lines of defence” shall be
fulfiled. The controlgear insulation coordination should be considered together with the
application. Figure S.1 shows as an example the schematic of controlgear insulation
coordination in regard 1o the two Ines of defence insulation philosopny-.

Conlrolgear First line of defence Second line of defence

Integral :I Provided by the luminaire construction F_>| Provided by the iminaire construction

o _ - ‘Connechon to earth in the luminaire or
_ Basic msulation between live part and p -
[ > metal housing by the controlgear > yylated bl‘lil'-lnpi(:;ﬂeﬂliﬂfv in the
Metal housing or metal
extemal parfs
T ﬁ Double or reinforced insulation provided by controlgear manufacturer * @ = |

rely upon the lummnaire enclosure for
protection against accidental contact

v I *|  Basicinsulation between ve garts and - — .
Insulating housing or external parts which may come n contact ——bl Provided by ummnaire construction |
inwlm’rr?g ext mﬂts with the luminare {by the conirolgear)
A

open frame controlgear ’—-.| Provided by lummaire construction |——.| Provided by luminaire construction |

=]

- s i : Connection to earth in the luminaire or
l » BaSC|nmmbdweu|hepanand insulated by supplem in the
metahhousng by the controlgear —— Iunin:imema”
Metal housing or metal
external paris
T l—‘I Double or reinforced insulation provided by controlgear manufacturer * @ = |

Ndt rely upon the luminaire enclosure
| for protection against accidental
contact

Basic msulation between live parts and . — .
v [ > xtenal parts which may come in contact —->| Provided by uminaire construction |
with the luminaire {by the controlgear)

Insulating housEig or
nsulating ext: parts

Double or remnforced insulation between live parts and external parts which may come in
contact with the luminaire provided by controlgear manufacturer © "

> dl ‘;ll Basic insulation provided by controlgear I——DI Connedlion to earth |
| . N - ‘ Supplementary insulation provided by
1 an :I Basic insulation provided by controlgear | controlgear

;I Reinforced insulation provided by controlg |

SELV

> clll

IEC

Figure S.1 — Example of schematic drawings, showing
the different controlgear insulation coordination

Dependent on the protection against electric shock are independent controlgear available as
class | (cl I), class Il (cl Il) or class Il (cl lIl) units (for the definition see IEC 60598-1).
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TA

Annex T
(informative)

Creepage distances and clearances for controlgear with
a higher degree of availability (impulse withstand category lll)

General

Cree
estal
level
cove

This
allow
Il sh

T.2

Requ

appli
cated

NOTE|

The m

|
0T

|
I O

bage distances and clearance Nmiis detalned In Clause 16 of ihis standard nax&
lished with reference to IEC 60664 and based on impulse withstand catego ,
of impulse withstand category is considered appropriate for normal usage of@%fro
fed under the scope of IEC 61347-1. '\0_)

Q
informative annex details the more onerous requirements of IEC %@84 which
controlgear to have a higher over-voltage capability for an impulse,
puld a higher degree of impulse withstand category be requested.v

N

Clearances for working voltages of lamp controlgea@o protected against
pollution by coating or potting materials s\\

irements for impulse withstand category Ill are Ev%ar?m the Table T.1. These limit

bd in place of those given in Table 9 of this sta should a rating of impulse withs
ory Ill be requested. \\
For details of pollution degrees, see IEC 60664-@5\

inimum distances specified are based on th(@%wing parameters:
r use with up to 2 000 m above sea Ievei\g

Ilution degree 2 where normally ly™ non-conductive pollution occurs but occasionally a tem
nductivity caused by condensation 1§t0 be expected;

uipment of impulse withstand .c ory Ill, which is equipment in fixed installations and for cases whe
liability and the availability ctBQe equipment is subject to special requirements.

Table T.1'—= Minimum clearances for working voltages —

een
This
gear

yould

ithstand catg¢gory

5 are
tand

borary

re the

O Impulse withstand category lll

Cy

A4

. RMS working voltage not exceeding

istances ? v

Q mm
;\O 50 150 250 500 750 1/000
Clearanc w§h mains supply transients according to
impulselwithstand category Il 2
N

— basic or supplementary insulation 0,2 1.5 3 5,5 8 8
— reinforced insulation 0,5 3 55 8,0 14 14
Clearance without mains supply transients 2@
— basic or supplementary insulation 0,2 0,2 0,2 0,2 0,25 0,35
— reinforced insulation 0,5 0,4 0,4 0,4 0,50 0,70

have

Linear Interpolation between columns is not allowed, if transients according to the impulse withstand category Ill

to be considered for the main supply.

a

For clearances, the equivalent d.c. voltage is equal to the peak of the a.c. voltage.

Amer

NOTE

ica requires larger values than the values given in the table.

In Japan and North America, the values given in the above table are not applicable. Japan and North
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For components in secondary circuits Table 7 applies.

T.3 Clearances for working voltages of lamp controlgear protected against

pollution by coating or potting

The impulse withstand test voltages for impulse withstand category Il are given in Tables T.2.
These impulse withstand test voltages are applied in place of those given in Table P.3 of this
standard should a rating of impulse withstand category Il be requested. In other respects the

requirements of Clause P.3 apply.

Table T.2 — Impulse withstand test voltages of impulse withstand
category lll for lamp controlgear protected against pollution
by coating or potting material

3

Q}/

%)
RMS working/rated voltage not{@e\ding
Impulse withstand test voltage Vv c.
v 50 150 250 560" | 750 1 poo
Basi¢ or supplementary insulation 1000 3000 5000 ,\(b‘foo 9 900 9 P00
Reinforced insulation 1750 5000 7 490 O 9900 14 800 14(800
Linegr interpolation between columns is not allowed. s\\g/
O
T.4 | Distances through insulation — Particm.QQadditional requirements for
controlgear providing SELV §
Reqyirements for impulse withstand categ [l are given in the Table T.3 these limit$ are

applied in place of those given in Ta%ﬁ:E of this standard should a rating of im

withgtand category Il be requested. .
gory A\Q
xO
<
>

O
D
\<</C)

bulse
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Table T.3 — Distances through insulation (DTI) for the impulse
withstand category lll/material group llla (175 CTI < 400)

Pollution degree 2; dimensions in millimetres

H ac
Measurement Working voltages
Distance through
insulation Other
Through than s 25 to
mm winding through 50 100 150 250
enamel ® | winding <
enamel
1) Hasic ' X X No requirement of thickness
T~
2) HYupplementary f X X 0,14 0,154 0,254 N4 ¢
e e e e
[0,05] [0,05] [0,08] ¢ QTO,13]
3) _Fe|nf0|_'ced (exclud|_ng 0,29 03¢ 0.5 '\" 0.9
imsulation between input X X e e di e
oui [0,1] [0,1] [0, [0,24]
gnd output circuits) N

N
See |EC 61558-1:2005, 26.2 (for a1) and 26.3 (for a2), requirements for pollution degre’kﬁ (P1) and
IEC $0664-1:2007, Table F.4.
N

b Measurement through winding wire enamel if at least one winding is cor@ucted with wire complying with at
I¢ast Grade 1 of IEC 60317-0-1. §/

alues of distances through insulation may be found for inte& iate values of working voltage
terpolation between the values in the table. No values are requi for working voltages below 25 V a
pltage test of Table L.3 is considered sufficient. Q%

case of insulation consisting of thin sheets. 0

@  Hor working voltages exceeding 300 V, see IEC 61558-1.

by
the

o
<

L)

4 Hor solid insulation.

f hen double insulation is required between input output windings, the total thickness through insulption
hall be the same as shown in row 3) whether@hsured directly or via metals parts, with the exceptipn of
sulated wires (see 19.12 of IEC 61558-1:200@.

R

—

D
&S
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LAMP CONTROLGEAR -

Part 1: General and safety requirements

FOREWORD
1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardization_comprising
alll national electrotechnical committees (IEC National Committees). The object of IEC is”)to/ prpmote

international co-operation on all questions concerning standardization in the electrical and electronic fielfls. To
end and in addition to other activities, IEC publishes International Standards, Technical'.Specificgtions,
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National'Committee intefested
in |the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. {EC collaborates dlosely
with the International Organization for Standardization (ISO) in accordance withy conditions determined by
agreement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an international
copsensus of opinion on the relevant subjects since each technical cdmmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable efforts are made to’ ensure that the technical content ¢f IEC
Publications is accurate, IEC cannot be held responsible for’¢he way in which they are used or fqr any
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publigations
trgnsparently to the maximum extent possible in theirynational and regional publications. Any divergence
befween any IEC Publication and the corresponding pational or regional publication shall be clearly indicgted in
the latter.

5) IEE itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
aspessment services and, in some areas, aecess to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Allusers should ensure that they have,thé latest edition of this publication.

7) N( liability shall attach to IEC or its\idirectors, employees, servants or agents including individual experfs and
members of its technical committees' and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any othgdr IEC
Publications.

8) Atfention is drawn to-the/ Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the.correct application of this publication.

9) Atfention is drawn-to the possibility that some of the elements of this IEC Publication may be the subject of
pafent rights,.IEC-shall not be held responsible for identifying any or all such patent rights.

Interpational Standard IEC 61347-1 has been prepared by subcommittee 34C: Auxiliarigs for
lamppg,OfHEC technical committee 34: Lamps and related equipment.

This third edition cancels and replaces the second edition published in 2007,
Amendment 1:2010 and Amendment 2:2012. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
a) additional marking requirements;
b) additional requirements for creepage distances and clearances:
for working voltages with operating frequencies up to 30 kHz;
for working voltages with higher operating frequencies than 30 kHz;
for impulse and resonance voltages ignition;

for basic, supplementary and reinforced insulation;
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for insulation between circuits;
for coated or potted controlgear;
modification of definition of ELV and FELV;

modification of schematic drawing, showing the different controlgear classification and
insulation requirements;

scope extension;

new Annex A: test to establish whether a conductive part is a live part which may cause
an electric shock;

new Annex M: creepage distances and clearances for controlgear where a higher degree
of availability (impulse withstand category Ill) may be requested;

new Annex Q: example for Up calculation;

new Annex P: creepage distances and clearances and distance through isolation (DT|l) for
lamp controlgear which are protected against pollution by the use of coating,or potting;

xt of this standard is based on the following documents:

FDIS Report on voting
34C/1118/FDIS 34C/1135/RVD

Full information on the voting for the approval of this standard can be found in the repdrt on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This [Part 1 is to be used in conjunction with‘the appropriate Part 2, which contains clauses to
supplement or modify the corresponding clauses in Part 1, to provide the relgvant

requirements for each type of product.

NOTE| In this standard, the following print\types are used.

Requirements proper: in roman type.
Tlest specifications: in italic type.

Ekplanatory matter: in staller roman type.

A lis{ of all parts of'the IEC 61347 series, published under the general title Lamp controlgear,

can e found onsthe |IEC website.

The committee has decided that the contents of this publication will remain unchanged| until
the gtability’ date indicated on the IEC web site under "http://webstore.iec.ch” in the|data

relattfd to'the specific publication. At this date, the publication will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication
indicates that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this publication using a
colour printer.
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INTRODUCTION

This part of IEC 61347 provides a set of general and safety requirements and tests which are
considered to be generally applicable to most types of lamp controlgear and which can be
called up as required by the different parts that make up IEC 61347-2. This Part 1 is thus not
to be regarded as a specification in itself for any type of lamp controlgear, and its provisions
apply only to particular types of lamp controlgear, to the extent determined by the appropriate
Part 2 of IEC 61347.

The parts WhICh make up IEC 61347 2,in referrmg to any of the cIauses of thls part speC|fy

Perfqrmance requirements for lamp’ controlgear are the subject of IEC 60921, IEC 6(
IEC 60925, IEC 60927, IEC 60929, IEC 61047 and IEC 62384 as appropriate for the ty
lamp|controlgear.

Safe
requirements does notendanger the safety of persons, domestic animals or property
properly installed and’maintained and used in applications for which it was intended.

Reqguirements™for electronic lamp controlgear for other types of lamps will be the subject
sepafate standard, as the need arises.

Contgolgéar can consist of a printed circuit board and may incorporate the following:

ntain

to in
n of
f the

icular

judged

b controlgear employing materials or haying forms of construction differing from those
detailed in the requirements of this standardimay be examined and tested according t
intent of the requirement and, if found to be substantially equivalent, may be judged to co
with the safety principles of the standargd:

b the
mply

923,
be of

y requirements ensure that electrical equipment constructed in accordance with these

when

of a

controlgear;
lampholder(s);
switch(es);

supply terminals.

The lamp controlgear should comply with this standard.

The lampholders(s), switch(es) and supply terminals should comply with their own standards.
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LAMP CONTROLGEAR -

Part 1: General and safety requirements

1 Scope

2015

This part of IEC 61347 specifies general and safety requirements for lamp controlgear for use

on d.

This

Testg dealt with in this standard are type tests. Requirements for testing)‘individual
contrpolgear during production are not included.

Reqyirements for semi-luminaires are given in IEC 60598-1:2014 (see-definition 1.2.60).

Parti
SEL

It ca
safet

operated in luminaires complying with the safety standard IEC 60598-1 and the relevant

IEC

requirements may require tighter limits.

2

The following documents, in whole*or in part, are normatively referenced in this documen

are i
unda

amendments) applies.

IEC 60065:20011, Audio, video and similar electronic apparatus — Safety requirements

IEC

temperature

IEC 60081, Double-capped fluorescent lamps — Performance specifications

c. supplies up to 250 V and/or a.c. supplies up to 1 000 V at 50 Hz or 60 Hz.

standard also covers lamp controlgear for lamps which are not yet standardized.

cular requirements for controlgears providing safety extra) low voltage (from no
) are given in Annex L.

be expected that lamp control gear which comply‘with this standard will not comprg
between 90 % and 110 % of their rated supply voltage in independent use and

0598-2-xx and with lamps complying with‘the relevant lamp standards. Perform

Normative references

ndispensable for its application. For dated references, only the edition cited applies
ted references, the fatest edition of the referenced document (including

0068-2-1422009, Environmental testing — Part 2-14: Tests — Test N: Chang

lamp

mise
when

part
ance

t and
. For
any

e of

IEC 60085:2007, Electrical insulation — Thermal classification and designation

IEC 60112:2003, Method for the determination of the proof and the comparative tracking
indices of solid insulating materials
IEC 60112:2003/AMD1:2009

IEC 60216 (all parts), Electrical insulating materials — Thermal endurance properties

IEC 60317-0-1:2013, Specifications for particular types of windings wires — Part 0-1: General
requirements — Enamelled round copper wire

1 Seventh edition. This edition has been replaced in 2014 by IEC 60065:2014.
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IEC 60384-14, Fixed capacitors for use in electronic equipment — Part 14: Sectional
specification: Fixed capacitors for electromagnetic interference suppression and connection to
the supply mains

IEC 60417, Graphical symbols for use on equipment. Available at http://www.graphical-
symbols.info/equipment

IEC 60449:1973, Voltage bands for electrical installations of buildings
IEC 60449:1973/AMD1:1979

IEC 60598-1:2014, Luminaires — Part 1: General requirements and tests

IEC 60598-2, (all parts), Luminaires — Part 2: Particular requirements

IEC 60664-1:2007, Insulation coordination for equipment within low~veltage systems — Part 1:
Pringiples, requirements and tests

IEC 60664-4:2005, Insulation coordination for equipment within low-voltage systems — Part 4:
Congideration of high-frequency voltage stress

IEC 60691:2002, Thermal-links — Requirements and application guide

IEC 60695-2-10, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methdds —
Glowfwire apparatus and common test procedure

IEC 60695-11-5, Fire hazard testing = Part 11-5: Test flames — Needle-flame test method —
Appadratus, confirmatory test arrangement and guidance

IEC 60730-2-3, Automatic elegttical controls for household and similar use — Part 2: Particular
requirements for thermal pratectors for ballasts for tubular fluorescent lamps

IEC $0884-2-4, Plugs-~and socket-outlets for household and similar purposes — Part| 2-4:
Partigular requirements’for plugs and socket outlets for SELV

IEC 60901, Single-capped fluorescent lamps — Performance specifications

IEC §0906-3, /IEC System of plugs and socket-outlets for household and similar purpoges —
Part B:ASELV plugs and socket-outlets, 16 A6 V, 12V, 24 V, 48 V, a.c. and d.c.

IEC 60921:2004, Ballasts for tubular fluorescent lamps — Performance requirements
IEC 60921:2004/AMD1:2006

IEC 60923:2005, Auxiliaries for lamps — Ballasts for discharge lamps (excluding tubular
fluorescent lamps) — Performance requirements

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements

IEC 61180-1:1992, High-voltage test techniques for low voltage equipment — Part 1:
Definitions, test and procedure requirements
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IEC 61189-2:2006, Test methods for electrical materials, printed boards and other
interconnection structures and assemblies — Part 2: Test methods for materials for
interconnection structures

IEC 61249-2 (all parts), Materials for printed boards and other interconnecting structures
IEC 61347-2 (all parts), Lamp controlgear — Part 2: Particular requirements

IEC 61347-2-8, Lamp controlgear — Part 2-8: Particular requirements for ballasts for
fluorescent lamps

IEC 41347-2-9:2012, Lamp controlgear — Part 2-9: Particular requirements electromagnetic
contnolgear for discharge lamps (excluding fluorescent lamps)

IEC 61558-1:2005, Safety of power transformers, power supplies, reactors® and similar
products — Part 1: General requirements and tests

IEC $1558-2-6:2009, Safety of transformers, reactors, power supply unjts'and similar proglucts
for supply voltages up to 1 100 V — Part 2-6: Particular requirements and tests for safety
isolating transformers and power supply units incorporating safety\isSolating transformers

IEC $1558-2-16:2009, Safety of transformers, reactors,power supply units and similar
products for supply voltages up to 1 100 V — Part 2-16:. Rarticular requirements and tests for
switdh mode power supply units and transformers for switch mode power supply units

ISO 4046-4:2002, Paper, board, pulp and related~terms — Vocabulary — Part 4: Papef and
boar{ grades and converted products

3 Terms and definitions
For the purposes of document, the_following terms and definitions apply.

3.1
lamp controlgear
one pr more components _between the supply and one or more lamps which may serye to
transfform the supplyveltage, limit the current of the lamp(s) to the required value, prpvide
starting voltage and preheating current, prevent cold starting, correct power factor or rgduce
radio| interference

3.1.1
builttin lamp controlgear
lamp| controlgear generally designed to be built into a luminaire, a box, an enclosure ar the

like and-notintended-to-be-mounted-ouisidealuminaire—stc—without special-precautions

Note 1 to entry: The controlgear compartment in the base of a road lighting column is considered to be an
enclosure.

3.1.2

independent lamp controlgear

lamp controlgear consisting of one or more separate elements so designed that it can be
mounted separately outside a luminaire, with protection according to the marking of the lamp
controlgear and without any additional enclosure

Note 1 to entry: This may consist of a built-in lamp controlgear housed in a suitable enclosure which provides all
the necessary protection according to its markings.
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3.1.3

integral lamp controlgear
lamp controlgear which forms a non-replaceable part of a luminaire and which cannot be
tested separately from the luminaire

3.2
balla

st

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

Note

provide starting voltage and pre-heating current.

3.2.1
d.c.
d.c.

supp

3.2.2
refen
spec
in tes
stabl
temp

Note 1

3.2.3
cont
elect
via

3.3
refen
lamp
elect
stang

3.4

calibration current-of a reference ballast

value

Note 1
for whi

to entry: It may also include means for transforming the supply voltage and arrangements whic

upplied electronic ballast
o a.c invertor using semiconductor devices which may include stabilizing element
ying power to one or more fluorescent lamps

ence ballast

al inductive ballast designed for the purpose of providingccomparison standards fo
ting ballasts and for the selection of reference lamps, and essentially characterized
e voltage-to-current ratio, which is relatively uninfluenced by variations in cu
erature and magnetic surroundings

to entry: See also Annex C of IEC 60921:2004 and AnneXx A of IEC 60923:2005.

rollable ballast

help

s for

F use
by a
rent,

ronic ballast whose lamp operating characteristics can be changed by means of a signal

ains or extra control input

ence lamp

selected for testing balasts which, when associated with a reference ballast,
rical characteristics which are close to the rated values as stated in the relevant
ard

of the cufrent on which are based the calibration and control of the reference ballas

to entry: Such a current should preferably be approximately equal to the rated running current of the
ch'the‘reference ballast is suitable.

has
lamp

lamps

3.5

supply voltage
voltage applied to the complete circuit of lamp(s) and lamp controlgear

3.6

working voltage
highest r.m.s. voltage which may occur across any insulation at rated supply voltage,

trans

3.7

ients being neglected, in open-circuit conditions or during normal operation

design voltage
voltage declared by the manufacturer to which all the lamp controlgear characteristics are
related
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Note 1 to entry: This value is not less than 85 % of the maximum value of the rated voltage range.

3.8
voltage range
range of supply voltage over which the ballast is intended to be operated

3.9

rated no-load output voltage

output voltage when the ballast is connected to rated supply voltage at rated frequency, with
no load on the output, transient and starting phase being neglected

3.10
supply current
currgnt supplied to the complete circuit of lamp(s) and lamp controlgear

3.11
live part
condyctive part which may cause an electric shock in normal use

Note { to entry: The neutral conductor is, however, regarded as a live part

Note 2 to entry: The test to determine whether or not a conductive part is afive part which may cause an eJectric
shock|is given in Annex A.

3.12
type|test
test ¢r series of tests made on a type test sample forthe purpose of checking compliange of
the design of a given product with the requirements of the relevant standard

3.13
type|test sample
sample consisting of one or more similariunits submitted by the manufacturer or resporsible
vendpr for the purpose of a type test

3.14
circyit power factor
A
powdr factor of the combination of lamp controlgear and the lamp or lamps for which the lamp
controlgear is designed

3.15
high(power factor ballast
ballapt having_ a circuit power factor of at least 0,85 (leading or lagging)

Note 1 te_entry: The value 0,85 takes into account the distortion of the current waveform.

Note 2 to entry: For North America, a high power factor is defined as a power factor of at least 0,9.

3.16

rated maximum temperature

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

3.17

rated maximum operating temperature of a lamp controlgear winding
tW

winding temperature assigned by the manufacturer as the highest temperature at which a
50 Hz/60 Hz lamp controlgear may be expected to have a service life of at least 10 years'

continuous operation
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3.18

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

3.19

test duration of endurance test

D
optio

nal duration of the endurance test on which the temperature conditions are based

3.20

S
cons

3.21

ignit
devid
provi

Note 1

3.22
prot
prot

g

degrLdation of insulation of a ballast winding

ant which determines the degradation of ballast insulation

pr
e intended to generate voltage pulses to start discharge lamps: and which does
de for the preheating of electrodes

to entry: The element that releases the starting voltage pulse may be‘either triggered or non-triggere

ctive earth
ctive ground

5 not

h for

terminal to which are connected parts which~are connected to earth for safety reasons
Note 1 to entry: The source for this symbol isIEC 60417-5019 (2006-08).

3.23

functional earth

functional ground

r -

| |

terminal to which®are connected parts which may be necessary to connect to eart
reas¢ns othefthan safety

Note | to’entry: The source for this symbol is IEC 60417-5018 (2011'07).

Note Z 10 entry. In some cases, tunctional earthing may be necessary 10 T1acllitate starting and/or 1o aVvol
interference.

3.24

frame

chassis

terminal whose potential is taken as reference

Note 1 to entry: The source for this symbol is IEC 60417-5020 (2002-10).

radio
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3.25

control terminals

connections, other than power supply terminals, to the electronic ballast, which are used to
exchange information with the ballast

Note 1 to entry: The power supply terminals can also be used to exchange information with the ballast.

3.26

control signal

signal, which may be an a.c. or d.c. voltage, and which by analogue, digital or other means
may be modulated to exchange information with the ballast

3.27
extrg-low voltage
ELV
voltape which does not exceed 50 V a.c. or 120 V ripple free d.c. betweepn. conductofs or
betwgen any conductor and earth

Note { to entry: “Ripple free” is conventionally defined for sinusoidal ripple voltage as.a'ripple content of nof more
than 1|0 % r.m.s.: the maximum peak value does not exceed 140 V for a nominal 120V, fipple-free d.c. system.

Note 2 to entry: This voltage corresponds to the voltage band | of IEC 60449.

3.271
safely extra low voltage
SELY
ELV |in a circuit which is isolated from the mains_&upply by insulation not less than| that
betwgen the primary and secondary circuits of a‘“safety isolating transformer according to
IEC $1558-2-6

Note 1 to entry: Maximum voltage lower than 50 ac. r.m.s. or 120 V ripple free d.c. may be specified in
particlilar requirements, especially when direct contactwith current-carrying parts is allowed.

Note 2 to entry: The voltage limit should not\be”exceeded at any load between full loads and no-load when the
sourc¢ is a safety isolation transformer.

Note 3 to entry: “Ripple free” is conventionally an r.m.s. ripple voltage not more than 10 % of the d.c. comppnent:
the maximum peak value does not exceed 140 V for a nominal 120 V ripple free d.c. system and 70 V for a n¢minal
60 V rjpple free d.c. system.

3.272
functional extra low(voltage circuit
FELY
ELV poltage for_functional reason and not fulfilling the requirements for SELV (or PELV)

Note 1 to entrysFELV has simple separation from LV.

Note 2 t@’ entfy: A FELV circuit is not safe to touch and may be connected to protective earth.

[SOURCE: IEC 61558-1:2005, 3.7.19, modified]

3.28

body

term used in this standard as a general term which includes all accessible metal parts, shafts,
handles, knobs, grips and the like, accessible metal fixing screws and metal foil applied on
accessible surfaces of insulating material and does not include non-accessible metal parts

3.29

class | lamp controlgear

independent controlgear in which protection against electric shock does not rely on basic
insulation only, but which includes an additional safety precaution in such a way that means
are provided for the connection of accessible conductive parts to the protective (earthing)
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conductor in the fixed wiring of the installation in such a way that accessible conductive parts
cannot become live in the event of a failure of the basic insulation

Note 1 to entry: Class | lamp independent controlgear may have parts with double or reinforced insulation.

Note 2 to entry: Class | lamp independent controlgear may have parts in which protection against shock relies on
operation at safety extra-low voltage (SELV)

3.30

class Il lamp controlgear
independent controlgear 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 relfance
upon|installation conditions

3.31
class lll lamp controlgear
independent controlgear in which protection against electric shock relies ,on'supply at sjafety
extrarlow voltage (SELV) and in which voltages higher than those of SELV-are not genergted

3.32
protective impedance device
component or assembly of components the impedance and censtruction of which are su¢h as
to enlsure that steady state touch current and charge are limited to a non-hazardous level

3.33
maximum working voltage
Uout

maximum occurring working voltage (r.m.s,) between the output terminals or between
the qutput terminals and earth, during normal or abnormal operating condition

Note 1 to entry: Transients and ignition voltages.have to be neglected.

3.34
basi¢ insulation
insulation of parts which provide“protection against electrical shock under fault-free condifions

3.35
doufle insulation
insulgtion of parts with two layers of insulation which provide protection against eledtrical
shock under single fault condition

3.36
reinforced-insulation
insulation_of parts which provide a degree of protection as double insulation

3.37
clearance
shortest distance in air between two conductive parts

[SOURCE: IEC 60664-1:2007, 3.2]

3.38

creepage distance

shortest distance along the surface of a solid insulating material between two conductive
parts

[SOURCE: IEC 60050:2001, 151.15.50]
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3.39
solid insulation
solid non-conducting material interposed between two conductive parts

[SOURCE: IEC 60664-1:2007, 3.2]

3.40
critical frequency

fcrit

frequency at which the reduction of the breakdown voltage of a clearance begins (occurs)

3.41
homeé¢geneous field

electfic field which has an essentially constant voltage gradient between electrodes (unjform
field), such as that between two spheres where the radius of each sphere is greater thah the

distahce between them
[SOURCE: IEC 60664-1:2007, 3.14]

3.42
inhomogeneous field

electfic field which does not have an essentially constant voltage gradient between electjodes

(non{uniform field)

Note { to entry: The inhomogeneous field condition of a point-plane‘electrode configuration is the worst cage with
regard to voltage withstand capability. It is represented by a pdint electrode having a 30 um radius and a plane of

1Tmx|1m.

[SOURCE: IEC 60664-2-1:2011, 3.16, modified— The second note has been deleted.]

3.43
traniients
tran

ient overvoltage

short duration overvoltage of a few'milliseconds or less, oscillatory or non-oscillatory, ugually

highly damped

Note {1 to entry: The duration, of-the transient is the time interval in which the voltage exceeds 10 % of it§ peak

value.

[SOURCE: IEC 60050:1987, 604.03.13, modified — The notes have been modified.]

3.44
impuylse withstand category

DEPRECATED: overvoltage category
numeral.defining a transient overvoltage condition

Note 1 to entry: The following explanation together with Table 1 is taken from IEC 60364-4-44:2007.

a)

Purpose of classification of impulse withstand voltages

Overvoltage categories are defined within electrical installations for the purpose of insulation co-ordination and
a related classification of equipment with impulse withstand voltages is provided, see Table 1.

The rated impulse withstand voltage is an impulse withstand voltage assigned by the manufacturer to the
equipment or to a part of it, characterizing the specified withstand capability of its insulation against
overvoltages (in accordance with 3.9.2 of IEC 60664-1:2007).

The impulse withstand voltage is used to classify equipment energized directly from the mains.

Impulse withstand voltages for equipment selected according to the nominal voltage are provided to distinguish
different levels of availability of equipment with regard to continuity of service and an acceptable risk of failure.
By selection of equipment with a classified impulse withstand voltage; insulation co-ordination can be achieved
in the whole installation, reducing the risk of failure to an acceptable level.

Transient overvoltages transmitted by the supply distribution system are not significantly attenuated
downstream in most installations.
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Table 1 — Required rated impulse withstand voltage of equipment

Nominal voltage of the Impulse withstand voltage for equipment
installation 2@
\Y kv b
Three-phase Single-phase Equipment at Equipment of Appliances and Specially
systems systems with the origin of the distribution current-using protected
middle point installation and final equipment equipment
(impulse circuits (impulse (impulse
withstand (impulse withstand withstand
category IV) withstand category Il) category l)
category lll)
= T20=-240 4 2.5 5 0.8
230/400 - 6 4 2,5 1,5
277/480
400/690 - 8 6 4 2,5
1 000 - 12 8 6 4

a8  According to IEC 60038.

b Tlhis impulse withstand voltage is applied between live conductors and PE.

3.45
maximum working peak output voltage
Uout
maximmum repetitive occurring peak working voltage between the output terminals or betyween
the ;Tutput terminals and earth, during normal or)abnormal operating condition and| with
transfients neglected

3.46
ignitjon voltage
peak|voltage applied to ignite a dischargeslamp

3.46 .11
ignitjon pulse voltage
peak| ignition voltage with a-‘total duration of <750 pus (summation of all pulses duratjons)
withipn 10 ms, with the duration time (width) of each pulse being measured at the level of B0 %
of thé maximum absoluterpeak value

Note 1 to entry: Ignition pulse waveforms, which are considered as ignition pulse voltage, should not contajn any
dominpnt frequency.abeve 30 kHz or should be usually highly damped (after 20 ps the peak voltage level should be
less fhan one AHalfs of the maximum peak voltage). For the assessment of the dominant frequency
IEC 60664-4:2005,"Annex E should be consulted.

3.47
Up
equivatent transformed peak voltage
transformed output peak voltage, which is converted for the worst case peak voltage with its
related frequency into an ignition pulse voltage

Note 1 to entry: The value of the declared equivalent transformed output peak voltage is the essential parameter
for selecting the associated components

Note 2 to entry: See 3.46.1.

Note 3 to entry: To determine the declared equivalent transformed output peak voltage for basic insulation U
[basic] the worst case combination of the maximum occurring peak voltage and frequency has to be taken into
account, which means the maximum clearance according Table 10 for basic insulation.

Note 4 to entry: To determine the declared equivalent transformed output peak voltage for the reinforced
insulation U_ [reinforced] the worst case combination of the maximum occurring peak voltage and frequency has to
be taken into account, which means the maximum clearance according Table 11 for reinforced insulation.
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3.48
LV supply
circuits, wiring or part of them connected to the low voltage (LV) public distribution network

EXAMPLE: 230V distribution network.
Note 1 to entry:  The voltage of these circuits correspond to the voltage band Il of IEC 60449.
Note 2 to entry: SELV and FELV are not included in the definition given here for a LV supply.

Note 3 to entry: High voltage (HV) supply corresponding to band Ill of IEC 60449 is not included in the definition
given here for a LV supply.

4 General requirements

Lamp controlgear shall be so designed and constructed that in normal use it opefates without
danggr to the user or surroundings.

Compliance is checked by carrying out all the tests specified.

Reqyirements for insulation materials used for double or reinforced-insulation of contro|gear
are specified in Annex N of this standard.

In addition, independent lamp controlgear shall comply withithe requirements of IEC 605p8-1,
inclugling marking requirements of that standard suchr,as’ IP classification and mechdgnical
stresp. Built-in ballasts with double or reinforced insulation shall comply additionally with the
requirements of Annex I.

BuiltJin electronic controlgear with double or.reinforced insulation shall comply additignally
with the requirements of Annex O.

Some built-in lamp controlgear do not:have their own enclosure and are composed of prjinted
circu|t boards and electrical components thereon, and shall comply with the requirements of
IEC (10598—1 when built into the Tfuminaire. Integral lamp controlgear not having their| own

enclgsure shall be treated as ntegral components of luminaires defined in Clause (.5 in
IEC $0598-1:2014 and shall/be'tested assembled in the luminaire.

It is| recommended fori‘the luminaire manufacturer to confer about the relevant| test
requirements with the\controlgear manufacturer, if necessary.

In th¢ lamp safety standards, “Information for ballast design” is given for the safe operatipn of
lampp. This shall be regarded as normative when testing ballasts.

Controlgears providing SELV shall comply with the additional requirements given in Annlex L.
This Lincludes especially insulation resistance, electric strength, creepage distancesl and

clearances between the primary and secondary circuit.

5 General notes on tests
5.1 Tests according to this standard are type tests.

The requirements and tolerances permitted by this standard are related to testing of a type
test sample submitted by the manufacturer 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.
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5.2

5.3

Unless otherwise specified, the tests are carried out at an ambient temperature of
10 °C to 30 °C.

Unless otherwise specified, the type test is carried out on one sample consisting of
one or more items submitted for the purpose of the type test.

In general, all tests are carried out on each type of lamp controlgear or, where a range of
similar lamp controlgear is involved, for each wattage in the range or on a representative
tion from the range, as agreed with the manufacturer.

selec

repe

If the
need
resp

5.4
spec

5.5
cons
arran

ated using three other samples and all of these shall comply with the test requiremen

If one I éils, the e
tests of 14.3 or 15.5 of IEC 61558-1:2005 have to made, three additionahsample

ctively.

The tests shall be carried out in the order listed in this standard unless othe
fied in Parts 2 of IEC 61347.

For the thermal test, independent lamp controlgear, shiall be mounted in a test ¢
sting of three dull-black painted wooden/wood fibre boards 15 mm to 20 mm thick
ged so as to resemble two walls and the ceilind,of a room. The lamp controlgg

d. These samples are used only for the test of 14.3 or 15.5 of IEC61558-1:2

gear-be-tg ad Nnd—in-s h ases,

wise

brner
and
ar is

secufed to the ceiling as close as possible to the walls, the ceiling extending at least 250 mm

beyond the other side of the lamp controlgear.

5.6
subs
equi

NOTE|
across

battery.

5.7
may
with

Full 4
shall

5.8

For d.c. supplied ballasts intended forruse from a battery supply it is permissil
itute a d.c. power source other thansa.battery, provided that the source impedan
alent to that of a battery.

A non-inductive capacitor of appropriate rated voltage and with a capacitance of at least 50 uF, coni

When testing lamp controlgear to the requirements of this standard, earlier test re
be updated in accerdance with this edition by submitting a new sample for test tog
he previous test'\report.

ype testingymay not generally be necessary and the product and the previous test re
only be(reviewed against any amended clause marked “R” as scheduled in Annex J.

Where the terms "voltage" and "current" are used, they imply the r.m.s. values u

le to
ce is

ected

the supply terminals of the unit Under test, normally provides a source impedance simulating that of a

ports
ether

sults

hless

other

wise stated.

6 Classification

Lamp controlgear is classified, according to the method of installation, as

—  built-in;

— independent;

— integral.
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Marking

Items to be marked

The parts that make up IEC 61347-2 state which of the following items shall be marked as
mandatory markings or provided as information to be given either on the lamp controlgear or
made available in the manufacturer’s catalogue or similar.

For controlgear without an enclosure, and classified as built-in (e.g. open printed circuit board
assembly), only items a) and b) are to be considered mandatory for marking on the
controlgear. Other mandatory markings required by the IEC 61347-2 part shall be provided as
information to be given either on the controlgear or made available in the manufactyrer’s

catalpgue or similar.

a)

b)

k)

Mark of origin (trade mark, manufacturer's name or name of the responsible vepndor/
supplier).

Model number or type reference of the manufacturer.

ymbol for independent lamp controlgear @ [SOURCE: 60417-5138 (2002-10)] if applicpble.

S

Tlhe correlation between replaceable and interchangeable parts, including fuses, of lamp
cpntrolgear shall be marked unambiguously by legends gn“the lamp controlgear or,| with
the exception of fuses, be specified in the manufacturer!s ‘catalogue.

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

Tlhe earthing terminals (if any) shall be identified by the symbol

r A

;[SOURCE: 60417-5019 (2006-08)] or . .[SOURCE: 60417-5018 (2011-07)]

These symbols shall not be placed off screws or other easily removable parts.

Iff the lamp control gear is markeéd with an earthing symbol, the manufacturer’s instrdction
nall contain the information whether it is permitted to use the control gear also without
bnnection to earth.

s
c
Fpr the use of symbols, see IEC 60417.
Tlhe claimed value-afsthe rated maximum operating temperature of the winding follqwing

the symbol t,, values increasing in multiples of 5 °C.

ction

le.

su|table or the deS|gnat|on as |nd|cated on the Iamp data sheet of the type(s) of lamp(s)
for which the lamp controlgear is designed. If the lamp controlgear is intended to be used
with more than one lamp, the number and rated wattages of each lamp shall be indicated.

NOTE 1 For lamp controlgear specified in IEC 61347-2-2, it is assumed that a marked wattage range includes
all ratings within the range unless otherwise indicated in the manufacturer’s literature.

Wiring diagram indicating the position and purpose of terminals. In the case of lamp
controlgear having no terminals, a clear indication shall be given on the wiring diagram of
the significance of the code used for connecting wires. Lamp controlgear that operates in
specific circuits only shall be identified accordingly, for example by marking or wiring
diagram.

For controllable controlgear, control terminals shall be identified in the manufacturer
catalogue or similar. The classification of insulation that has been maintained between live
parts and control circuits shall be provided. E.g. basic insulation, reinforced insulation.
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Maintenance of the declared insulation barrier may also be dependent on other ext

ernal

components/products connected to the same control bus. This is the responsibility of the

control system designer, not the controlgear manufacturer.
Value of t.

If this relates to a certain place on the lamp controlgear, this place shall be indicated or

shall be specified in the manufacturer's catalogue.

Symbol for temperature declared, thermally protected controlgearv (see Annex B)

. The

dots in the triangle shall be replaced by the value of the rated maximum case temperature

in degrees Celsius assigned by the manufacturer, values increasing in multiples of 10

eat sink(s) required additional to the lamp controlgear.

he limiting temperature of the winding under abnormal conditions whichysha

| be

respected when the controlgear is built into a luminaire, as information for<lumipaire

design.

conditions, or are for use only with starting devices which exempt the famp contro
from the abnormal conditions of Annex C of IEC 60598-1:2014, the\winding temper
uphder abnormal conditions is not indicated.

the case of lamp controlgear intended for circuits which do not produce abnagrmal

gear
ature

he test period for the endurance test for lamp controlgear which, at the manufactyrer's
choice, shall be tested for a period longer than 30 days, may be indicated with the symbol

, followed by the appropriate number of days, 60, 90 or120 in 10-day periods, the whole
being placed between the brackets immediately after the t,, indication. For example,|(D6)
for controlgear to be tested for a period of 60 days.
NPTE 2 The standard endurance test period of 30 days néed ‘not be indicated.
Hor lamp controlgear for which a constant>S other than 4 500 is claimed by the
manufacturer, the symbol S together with iis~appropriate value in thousands, for example
"86", if S has a value of 6 000.
Preferred values of S are: 4 500, 5 000; 6 000, 8 000, 11 000, 16 000.
Tlhe rated no-load output voltage,-when it is higher than the supply voltage.
Symbol indicating the kind of controlgear providing SELV.
Tlhe earthing terminals of-.an independent controlgear used for the connection of lamp
cpmpartments (if any) shall’'be marked with the symbol:

WUy
\Z [SOURCE: IEC 60417-6296 (2014-09)]

This symbelishall not be placed on screws or other easily removable parts. The symbol
s|ze of the)earthing terminals of an independent controlgear used for the connectipn of
Igmp eompartments shall be at least 5 mm (over all, including letters).
Oeclaration of the maximum working voltage U, (r.m.s.) between

e output terminals, or
e any output terminal and earth (if applicable)
e in steps as described in Table 2.

Table 2 — Working voltage and U, steps

Working voltage <50V <500V > 500 V

U, in steps of 1V 10V 50V

The highest of the specified voltage values shall be marked on the controlgear as “O

working voltage = ...V” or “U-OUT = ...V’ or “U,,; = ...V".

utput
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7.2

Markjng shall be durable and legible.

Compliance is checked by inspection and by trying to remove the marking by rubbing li¢

for

petrgleum spirit.
The marking shall be legible aftet.the test.

The petroleum spirit used .should consist of a solvent hexane with a content of aromati
maximum 0,1 % volume\percentage, a kauri-butanol value of 29, an initial boiling-poi
approximately 65 °C, @\dry-point of approximately 69 °C and a density of approximately
g/cmp.

8

Screw {erminals shall comply with Section 14 of IEC 60598-1:2014.
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Item u) is not applicable to terminals with SELV-circuits as defined in IEC 61558-1.
Declaration of the maximum equivalent output peak voltage Up between:

e output terminals;

e any output terminal and earth, if applicable.

At least the highest of the specified voltage values shall be declared, for basic
reinforced insulation (Up [basic] = xx kV and Up [reinforced] = xx kV)

and

The declaration of the maximum equivalent output peak voltage Up is not applicable to

terminals with SELV-circuits as defined in IEC 61558-1.

The declared equivalent transformed output peak voltages are only required for vol
reater than 0,5 kV.

9
NPTE 3 Explanation of the meaning of Up is given in 3.47. Guidance and example for the calculation
parameter is given in Annex Q.

Iff the creepage distance values of the Table 8 of this standard havente’ be used
cfeepage distance is greater than the related creepage distances of Table'7, the max
olitput peak voltage U, and its corresponding frequency f,,,; between:

o| output terminals;

e| any output terminal and earth, if applicable,

shall be declared.

Item w) is not applicable to terminals with SELV-circuits‘as defined in IEC 61558-1.

Durability and legibility of marking

15 s each time, with two pieces oficloth, one soaked with water and the other

Terminals

ages

bf this

and
mum

phtly,
with

cs of
nt of
0,68

Screwless terminals shall comply with Section 15 of IEC 60598-1:2014.

9

9.1

Earthing

Provisions for protective earthing (Symbol: IEC 60417-5019 (2006-08))

Earthing terminals shall comply with the requirements of Clause 8. The electrical
connection/clamping means shall be adequately locked against loosening, and it shall not be
possible to loosen the electrical connection/clamping means by hand without the use of a tool.
For screwless terminals, it shall not be possible to loosen the clamping means/electrical
connection unintentionally.
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All parts of an earthing terminal shall be such as to minimize the danger of electrolytic
corrosion resulting from contact with the earth conductor or any other metal in contact with
them.

The screw and the other parts of the earthing terminal shall be made of brass or other metal
no less resistant to corrosion, or material with a non-rusting surface and at least one of the
contact surfaces shall be bare metal.

Compliance is checked according to 7.2.3 of IEC 60598-1:2014.

9.2 — Provisi for functional earthing(Symbol: IEC_60417-5018 (2011.07))

Functional earthing terminals shall comply with the requirements of Clause 8 and 9.1

The functional earthing contact (potential) of a lamp controlgear shall be insulated from the
live parts by double or reinforced insulation.

9.3 Lamp controlgear with conductors for protective earthing by tracks on printed
circuit boards

If a printed circuit board track is used for earthing internally, in_the independent, built{in or
integral lamp controlgear, it shall withstand the following test.

A cufrent from an a.c. source of 25 A is passed for 1/min between the earthing terminlal or
earthing contact via the track on the printed circuit board and each of the accessible fetal
parts|in turn.

After| the test and after cooling the controlgear to ambient temperature, the requirements of
7.2.3 of IEC 60598-1:2014 shall apply.

9.4 Earthing of built-in lamp controlgear

It is pllowed to earth built-in lamp<gontrolgear by means of fixing the controlgear to eafthed
metal of the luminaire.

For dompliance, see 7.2 of IEC 60598-1:2014.

If a lamp controlgear has an earthing terminal, this terminal shall only be used for earthing the
built-in lamp contrelgear.

Earthing of the)luminaire or other equipment via the built-in lamp controlgear is not allowgd.

9.5 Earthing via independent controlgear

9.5.1 Earth connection to other equipment

Independent lamp controlgear may have earthing terminals that allow the onward earth
connection to other equipment in the installation. For looping or through connection, the
conductor shall have a minimum cross-section of 1,5 mm? and be of copper, or an equivalent
conductive material shall be used.

Protective earthing wires within the luminaire shall be in line with 5.3.1.1 and Section 7 of
IEC 60598-1:2014. For looping-through, a minimum cross section of 1,5 mm?2 is required.

Compliance is checked by inspection and measurement.
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9.5.2 Earthing of the lamp compartments powered via the independent
lamp controlgear

Independent lamp controlgear may have earthing terminals that allow the earthing of the lamp
compartment, which are powered by this controlgear. In this case, the earth path between the
input and output earth terminals of the controlgear shall withstand the following test.

A current from an a.c. source of 25 A is passed for 1 min between the earthing terminal or
earthing contact (via the track on the printed circuit board, if used for protective earth) and
each of the accessible metal parts in turn.

After|the test and after cooling the control gear at ambient temperature, a current of at|least
10 A} derived from the source with a no-load voltage not exceeding 12 V, shall be pdssed
betwgen the earthing terminal or earthing contact and each of the accessible metal-parts in
turn.|The voltage drop between the earthing terminal or earthing contact and the) accegsible
metal part shall be measured and the resistance shall be calculated from theCeurrent anfl the
voltage drop. In no case shall the calculated resistance value exceed 0,5 (.

The ¢utput earthing terminals to the lamp compartment shall be marked>as described in 7.1 t).

10 Protection against accidental contact with live parts

10.1| Lamp controlgear which do not rely upon the luminaire enclosure for protection against
electfic shock shall be sufficiently protected against_aecidental contact with live parts|(see
Anngx A) when installed as in normal use.

Integral lamp controlgear, which relies upon théJuminaire enclosure for protection, shgll be
tested according to its intended use.

Lacqper or enamel is not considered to be adequate protection or insulation for the purpose of
this nequirement.

Partd providing protection against-accidental contact shall have adequate mechanical strgngth
and shall not work loose in normal use. It shall not be possible to remove them withoyt the
use ¢f a tool.

Compliance is checked by inspection and by a manual test, and with regard to protdction
against accidental\ _contact, by means of the test finger as shown in Figure |1 of
IEC 6$0529:1989«using an electrical indicator to show contact. This finger is applied |n all
possible positiofis, if necessary, with a force of 10 N.

It is fecommended that a lamp be used for the indication of contact and that the voltage be
not Iefss than 40 V.

10.2 Lamp controlgear incorporating capacitors of total capacitance exceeding 0,5 uF shall
be constructed so that the voltage at the lamp controlgear terminations does not exceed 50 V,
1 min after disconnection of the lamp controlgear from a source of supply at rated voltage.

10.3 For controlgears providing SELV, the accessible conductive parts shall be electrically
separated from live parts by at least double or reinforced insulation. There shall be no
connection between the output circuit and the body or the protective earthing circuit, if any.
Moreover, the construction shall be such that there is no possibility of any connection
between these circuits, either directly or indirectly, through other conductive parts, except by
deliberate action (see 10.4).

SELV output circuits shall be electrically separated from earth by at least basic insulation.
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The expression “circuits” also covers windings of internal transformers (HF and others) of the
controlgear.

In controlgears providing ELV, conductive parts are regarded as live parts and shall be
insulated accordingly.

Compliance is checked by inspection, relevant insulation tests and measurements. See also
Annex L.

10.4 Controlgears providing SELV may have accessible conductive parts in the SELV
circu f; if-therated r\nfpnf \lnlfogn underload-doesnot-exceed-25\rm-s—or 60\ dc- r|pp|e
free d.c. where the voltage exceeds 25V r.m.s. or 60 V ripple free d.c., the touch.cyrrent
does|not exceed:

— fqra.c.: 0,7 mA (peak);
— fard.c.: 2,0 mA;

— the no-load output does not exceed 35 V peak or 60 V ripple free d.c:

NOTE| The limits given are based on IEC 60364-4-41.

Compliance is checked by measuring the output voltage when steady conditiony are
established, the controlgear being connected to rated supply voltage and rated frequency. For
the test under load, the controlgear is loaded with a resistance€ which would give rated output
(currgnt or wattage respectively) at rated output voltage, For controlgears with more than one
supply voltage, the requirements are applicable for each{of the rated supply voltages.

The |touch current is checked by measurement in accordance with Annex G |from
IEC $0598-1:2014.

For qontrolgears providing SELV with rated 'output voltages or currents exceeding the values
giver] above at least one of the condugtive parts in the SELV circuit shall be insulatgd by
insulgtion capable of withstanding a test voltage of 500 V r.m.s. for 1 min.

Accefsible conductive parts separated by double or reinforced insulation, e.g. live part§ and
the body or primary and secondary circuits, may be bridged (conductive bridged) by resistors
or Y2 capacitors provided. they consists of at least two separate components of the $ame
rated value (resistance.ot.capacitance) and are rated for the total working voltage and whose
impefance is unlikely to*change significantly during the individual lifetime of the controlgear.
In addition, accessible conductive parts separated by double or reinforced insulation from live
parts|, as above,smay be bridged by a single Y1 capacitor.

Y1 of Y2 capacitors shall comply with relevant requirements of IEC 60384-14 and if resistors
are Used(they shall comply with the requirements of test a) in 14.1 of IEC 60065:2001.

11 Moisture resistance and insulation

Lamp controlgear shall be moisture-resistant. They shall not show any appreciable damage
after being subjected to the following test.

The lamp controlgear is placed in the most unfavourable position of normal use, in a humidity
cabinet containing air with a relative humidity maintained between 91 % and 95 %. The
temperature of the air at all places where samples can be located shall be maintained within
1 °C of any convenient value t between 20 °C and 30 °C.

Before being placed in the humidity cabinet, the sample is brought to a temperature between t
and (t +4) °C. The sample shall be kept in the cabinet for 48 h.
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In most cases, the sample may be brought to the specified temperature between t and (t +

4)°C

by keeping it in a room at this temperature for at least 4 h before the humidity treatment.

In order to achieve the specified conditions within this cabinet, it is necessary to ensure
constant circulation of the air within, and, in general, to use a cabinet which is thermally
insulated.

Insulation resistance shall be not less than 2 MQ for basic insulation and 4 MQ for double or
reinforced insulation between live parts and the body. For insulation between primary and
secondary circuits, in controlgear providing SELV, other values apply (see Annex L).

Insulption shall be adequate
a) between live parts and outer metal parts, including fixing screws and metal foilin contact
ith outer insulating parts;
b) between live parts and control terminals, where relevant.
In the case of lamp controlgear having an internal connection or component between one or
moreg| output terminals and the earth terminal, such a connection shall be removed during
this test.
For the test the input and output terminals shall be bonded together. Controlgear, having
insulation cover or envelope is wrapped with metal foil.
12 Electric strength
Lamp controlgear shall have adequate electric_strength.
Immediately after the measurement of the insulation resistance, the lamp controlgear |shall
withgtand an electric strength test for 1. min applied between the parts specified in Clausg 11.
The fest voltage of substantially sine-wave form, having a frequency of 50 Hz or 60 Hz|shall
corrgspond to the values in Table 3. Initially, not more than half the specified voltage shall be
applipd, the voltage then being-raised rapidly to the prescribed value.
Table 3 — Electric strength test voltage
Working voltage U Test v\;)ltage
Basi¢ insulatidn for voltages of SELV 500
Up t¢ andringluding 50 V 500
Basic insulation 2U+1000
Above 50 V up to and including 1 000 V Supplementary insulation 2 U+ 1000
Double or reinforced insulation 4 U+ 2000
Where both reinforced insulation and double insulation are used, care shall be taken that the voltage applied to
the reinforced insulation does not overstress the basic insulation or the supplementary insulation.
When testing the controlgear, the input should be tested with a test voltage which corresponds with the supply
voltage and the output related part should be tested with a test voltage which corresponds with U_ ;.

For solid or thin sheet insulation used for double or reinforced insulation Annex N applies.

No flashover or breakdown shall occur during the test.
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The high-voltage transformer used for the test shall be so designed that when the output
terminals are short-circuited after the output voltage has been adjusted to the appropriate test
voltage, the output current is at least 200 mA.

The overcurrent relay shall not trip when the output current is less than 100 mA.

The r.m.s. value of the test voltage applied shall be measured to within +3 %.

The metal foil referred to in Clause 11 shall be placed so that no flashover occurs at the
edges of the insulation.
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Thermal endurance test for windings of ballasts

discharges without drop in voltage are neglected.

ings of ballasts shall have adequate thermal endurance.
bliance is checked by the following test.

windings included in controlgears providing SELV, see’ modifications specifig

burpose of this test is to check the validity of the~rated maximum operating temper,
harked on the ballast. The test is carried out oti)seven new ballasts which have not
cted to the preceding tests. They shall not be used for further testing.

test may also be applied to ballasts whijeh’ form an integral part of a luminaire and
ot be tested separately, thereby enabling such integral ballasts to be made with

‘e the test, each ballast shallstart and operate a lamp normally, and the lamp arc cd
be measured under normakeonditions of operation and at a rated voltage. Details d
nal endurance test are prescribed below. The thermal conditions shall be so adjusted
bjective duration of the“test is as indicated by the manufacturer. If no indication is g
bst period shall be 30.days.

ballast shall function electrically in a manner similar to that in normal use, and, i
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ature
been

Vhich
aty

rrent
f the

that
iven,

h the

of capacitors, components or other auxiliaries not subjected to the test, these sha

Il be

nnected and reconnected again in the circuit but outside the oven. Other components
whiclp donot influence the operating conditions of the windings may be removed. T

Where it is necessary to disconnect capacitors, components or other auxiliaries,
recommended that the manufacturer supplies special ballasts with these parts removed and
any necessary additional connections brought out from the ballast.

it is

In general, to obtain normal operating conditions, the ballast is tested with the appropriate
lamp.

The ballast container, if of metal, is earthed. Lamps are always kept outside the oven.

For certain inductive ballasts of simple impedance (for example, switch-start choke ballasts),
the test is made without a lamp or resistor, provided the current is adjusted to the same value

as fo

und with the lamp at rated supply voltage.
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The ballast is connected to the power supply so that the voltage stress between the lamp
controlgear winding and earth is similar to the one in the lamp method.

Seven ballasts are placed in the oven, and the rated supply voltage applied to each of the
circuits.

The oven thermostats are then regulated so that the internal temperature of the oven attains a
value such that the temperature of the hottest winding in each of the ballasts is approximately
equal to the theoretical value given in Table 4.

For hallasts cnhjnnf to 2 tast duration |r\ngnr than 330 r'lgyc, the thaoretical test fnmpnro ures

shall|be calculated by means of Equation (2).

"

After|4 h, the actual temperature of the winding is determined by the "change-ih-resistance
methpd, and, if necessary, the oven thermostats are readjusted to approximate as clpsely
as pagssible the desired test temperature. Thereafter, a daily reading of the airtemperatyre in
the oven is taken to ensure that the thermostats are maintained at the ‘correct valyie to
withip +2 °C.

The winding temperatures are measured again after 24 h and the, final test period for leach
lamp| controlgear is determined from Equation (2). Figure 1 illGstrates this in graphical form.
The permissible difference between the actual temperature of\the hottest winding of any qf the
ballagts under test and the theoretical value shall be such_that the final test period is at |least
equal to, but not more than twice, the foreseen test period.
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Winding temperature °C

NOTE|
Annex
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Figure 1 — Relation between winding temperature
and endurance test duration

50 6

These curves are for information only and illustrate Equation (2) using a constant S of 4 50(

IEC
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Table 4 — Theoretical test temperatures for ballasts subjected to
an endurance test duration of 30 days

Constant S Theoretical test temperature
°C

S$4,5 S5 S6 S8 S11 S16

Fort,= 90 163 155 142 128 117 108
95 171 162 149 134 123 113

100 178 169 156 140 128 119
105 185 176 162 146 134 125
110 193 183 169 152 140 130
115 200 190 175 159 146 136
120 207 197 182 165 152 141
125 215 204 189 171 157 147
130 222 211 196 177 163 152
135 230 219 202 184 169 158
140 238 226 209 190 175 163
145 245 233 216 196 181 169
150 253 241 223 202 187 175

Unle
use

5s otherwise indicated on the ballast, the theoretical test temperatures specified in column S4,5 apply.
f a constant other than S4,5 shall be justified in accordance with Annex E.

The

For
folloy

he measurement of winding temperature by the "change-in-resistance" method
ving Equation (1) is applicable:

RZ
(2345 + t,) - 2345

tzzﬁ

a)
-

is’the initial temperature in degrees Celsius;

is the resistance at temperature t;
is the resistance at temperature f,.

the

(1)

The constant 234,5 relates to copper windings; for aluminium, this constant should be 229.

No attempt shall be made to hold the winding temperature constant after the measurement
taken after 24 h. Only the ambient air temperature shall be stabilized by the thermostatic
control.

The test period for each ballast starts from the time the ballast is connected to the supply. At
the end of its test, the relevant ballast is disconnected from the supply but is not removed

from

the oven until the tests on the other ballast have been completed.
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The theoretical test temperatures given in Figure 1 correspond to a working life of 10 years'

conti

They

nuous operation at the rated maximum operating temperature f,,,.

are computed using the following equation:

log L =logL +S(1—LJ (2)
° T T,
where
L is the objective endurance test life in days (30, 60, 90 or 120);
L, |equals 3 652 days (10 years);
T is the theoretical test temperature in kelvins (t + 273);
T, |is the rated maximum operating temperature in kelvins (t,, + 273);
S is the constant depending on the design of the lamp controlgear and the winding

After
folloy

e
T
b) T
m

The
satis

insulation used.

the test, when the ballasts have returned to room temperature, they shall satisf
ving requirements.

t rated voltage, the ballast shall start the same lamp-and the lamp arc current sha
xceed 115 % of the value measured before the test,yas described above.

his test is to determine any adverse change in thevballast setting.

he insulation resistance between the windingrand the ballast case, measured at apq
ately 500 V d.c. shall be not less than 1 M-

result of the test is considered to be “satisfactory if at least six of the seven ba

the test.

In th
these

14

14.1
there
prote

Oper

b case of two failures, the“test is repeated with seven more ballasts and no failu
is permitted.

Fault conditions

y the

| not

roxi-

lasts

y these requirements. The test is gohsidered to have failed if more than two ballasfs fail

re of

Lamp conirolgear shall be so designed that, when operated under fault conditions,

shall be_ho-emission of flames or molten material or production of flammable gases
ction against accidental contact in accordance with 10.1 shall not be impaired.

ation under fault conditions denotes that each of the conditions specified in 14.2 to

The

14.5

is ap

ptied—m—turm—and;—associated—with—it,thoseother fautt—conditions—which—are—=a—to

gical

consequence thereof, with the provision that only one component at a time should be
subjected to a fault condition.

If a lamp controlgear marked with a protective earthing symbol and the manufacturer declared
in the instructions that the use of the controlgear without earthing contact is permitted then

the o

peration under fault conditions shall be made with and without earthing connection.

If a lamp controlgear marked with a functional earthing symbol and the manufacturer declared
in the instructions that the use of the controlgear without functional earthing contact is
permitted then the operation under fault conditions shall be made with and without earthing
connection.
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Examination of the apparatus and its circuit diagram will generally show the fault conditions
which should be applied. These are applied in sequence in the order which is most
convenient.

The intention of Clause 14 is to check if the controlgear remains safe if a single fault occurs in
the controlgear. To that extend each component shall be short-circuited or opened and PCB
tracks closer together than required according to Clause 16 of this standard shall be short-
circuited. The requirement is that the controlgear shall not cause harm to persons or goods.
Safety components which comply with their own safety standard are excluded if they are used
within their specifications.

With
cond

Filtern
comp

The
exani

Caps
circu

For |
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this test, evidence will be given that the controlgear will be safe under any single
tion.

capacitors directly connected to the mains supply do not need to beested if
ly with IEC 60384-14 and are classified X1 or X2 for the relevant voltage,

manufacturer shall show evidence that the components behave in”the foreseen wa
ple by showing compliance with the relevant specification.

citors, resistors or inductors not complying with a relevant standard shall be {
ted or disconnected, whichever is the more unfavourablé:

amp controlgear marked withv, the lamp controlgear case temperature at any
not exceed the marked value.

controlgear and filter coils without these symbols are checked together with
aire in accordance with IEC 60598-1.

Short circuit across creepage.distances and clearances, if less than the v
fied in Clause 16, taking into account any reduction allowed in 14.2 to 14.5.

bage and clearance distances below the values of Clause 16 are not allowed bet
arts and accessible meétal parts and between different circuits. This requirement is
cable between tracks of printed circuit board.

cen conductors protected from surge energy from the supply (for example, by ¢
ng or capacitor) which are on a printed board complying with the pull-off and
gth requirements specified in IEC 61189-2, the creepage distance requirements
fied according to Table 5 with a minimum of 0,5 mm.
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Table 5 — Minimum creepage distance on printed circuit board

Voltage Creepage distance
(rms)
\Y mm

50 0,5

100 0,5

160 0,5

200 0,63

250 1,0

320 1,6

400 2,0

500 2,5

630 3,2

800 4,0

1000 5,0
NOTE 1 The values of this table have been taken from “\Table F.4 of
IEC 60664-1:2007 — minimum creepage distances for printed ‘wiring material —
pollution degree 2 (all material groups except Il b).
NOTE 2 Values for creepage distances can be found,*for'intermediate values of
working voltages, by linear interpolation between tabulated values.
NOTE 3 For creepage distances, the equivalent'd.c. voltage is equal to the r.m.s.
value of the sinusoidal a.c. voltage.

14.3| Short circuit across or, if applicable xinterruption of semi-conductor devices.
Only|one component at a time shall be\short-circuited (or interrupted).
14.4| Short circuit across insulation consisting of covering of lacquer, enamel or textile.

Such| coverings are ignored~in assessing the creepage distances specified in Table 7] and
clearpnces specified in.\Table 9. However, if enamel forms the insulation of a wire[ and
withdtands the voltagé test prescribed in Clause 13 of IEC 60317-0-1:2013, it is considerg¢d as
contributing 1 mm_te_those creepage distances and clearances in air.

This |subclausetdoes not imply a need to short-circuit the insulation between turns of ¢oils,
insulgting sleeves or tubing.

14.5| “Short circuit across electrolytic capacitors.

14.6 Compliance with 14.2 to 14.5 shall be checked by operating the lamp controlgear at
the rated supply voltage according to the test circuit procedure given in 14.7, with the lamp(s)
connected and the lamp controlgear case at t,. Each of the fault conditions outlined in 14.2 to
14.5 inclusive shall then be applied in turn.

For the purpose of this clause the test voltage may be at any value within the supply voltage
range of the control gear, or within £ 5% where only single rated supply voltage is given. This
is to allow the high supply current capacity required for this test.

The tests shall be carried out on three samples for each fault condition, consisting of one or
more items submitted for the purpose of the type test. If one of the samples fails, the test
shall be repeated with three new samples none of which shall fail.
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The test shall be continued until stable conditions are obtained. The lamp controlgear case
temperature shall then be measured.

NOTE Components such as resistors, capacitors, semiconductors, fuses, etc. could fail. Such components can be
replaced so as to continue the test.

Insulation shall be adequate between input and output terminals bonded together, and all
exposed metal parts and the control terminals, where relevant. Controlgear, having insulation
cover or envelope is wrapped with metal foil.

After the tests, when the lamp controlgear has returned to ambient temperature, the insulation

. — . — e OO T — o 4
resisfance measured dt appProXiately oUU— VvV U.C. SiTdlil D€ Mot eSS UTalT T IvIsXT

To check whether gases liberated from component parts are flammable or not, a<test with a
high-frequency spark generator shall be made.

Accepsible parts shall be tested in accordance with Annex A to determine whether they |have
become live.

To check whether emission of flames or molten material might present a safety hazard, the
test gpecimen shall be wrapped with a tissue paper, as defined-in“4.187 of ISO 4046-4:2002,
and the latter shall not ignite.

14.7| Connect the controlgear under test to a high-power a.c. supply capable of passjng a
fault current of 160 A ;(1)0% r.m.s., as shown in Figure 2."Apply the relevant fault condition.

Un R DUT
T
X3 X4 B
C.P.
IEC
Key
Uy supply voltage
DUT device under test
R additional wiring or resistor for current tuning
T shunt 10 mQ
X1, X2, X3, X4 terminals for the additional wiring or resistor
A, B terminals for the short circuit and the lamp controlgear
C.P. current probe

Figure 2 — Test circuit for controlgear
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Carry out the test procedure as follows.

a) Short circuit terminals A and B.

Test current calibration with additional wire or resistor between the terminals X1 — X2 and

X

3 — X4. Current value shall be 160 A ;?0 % r.m.s..

b) Remove the short circuit.

C
c) T

onnect the controlgear to terminals A and B.
est the controlgear.
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Wood, cotton, silk, paper and similar fibrous material
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bliance is checked by inspection.

Printed circuits

bd circuits are permitted for internal connections.
bliance is checked by reference to Clause 14 of.this standard.

Plugs and socket-outlets used in SELV.or ELV circuits

ontrolgears providing SELV or ELV sacket-outlets, the output circuit shall be such
is no dangerous compatibility between such a socket-outlet and a plug intende
[ connection to a socket-outlet which could be used for the input circuit in relati
lation rules, voltages and frequencies.

and socket-outlets for SELV system shall comply with the requirements of IEC 609
EC 60884-2-4. Howevér,'plugs and socket-outlets for SELV systems with both a
nt ~ 3 A and a maximum voltage of 25V a.c. or 60 V d.c. with a power not exces
are allowed to comply only with the following requirements:
ugs shall not beJable to enter socket-outlets of other standardised systems;
bcket-outletsishall not admit plugs of other standardised voltage systems;

pcket-outlets shall not have a protective earth contact.
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FC’60906-3 covers only 6 V, 12 V, 24V and 48 V output voltage, controlgear
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Insulation between circuits and accessible parts

1 General

Controlgear shall provide suitable insulation between different electrical circuits and to
accessible parts.

The same requirements apply to the circuits connected to the control interface of a
controllable electronic controlgear where the control circuits shall be isolated from the LV
supply according to the declaration of the controlgear manufacturer (see 7.1 k)).

No insulation is required where:
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— control signals are injected via the supply terminals or circuits connected to the supply via
a separate terminal;

— control signal receiver is located in the ballast case and the signal is transmitted remotely
via infra-red or radio wave transmitters;

— control terminals are only to be used together with one sensing device outside of the
controlgear case, but inside the luminaire (not remotely).

NOTE At present on the market the following types of control systems are available:
—  FELV control signal, basic insulated to LV supply (e.g. Digital Addressable Lighting Interface and 0 to 10 V);
—  SELV control signal, (e.g. DMX);

—  cdnfrol signal, not insulated to LV supply (e.g. Push button control/phase cut/step dim).

Compliance is checked by the following requirements.

15.42 SELV circuits
The following sources may be used to supply SELV circuits:
safety isolating transformer in accordance with IEC 61558-2-6..0or equivalent Par{2 of

EC 61558;

— a| controlgear providing SELV in accordance with |EC;61347-2-2, |EC 61347
FC 61347-2-7, IEC 61347-2-13;

— ap electrochemical source (e.g. a battery) or anothen*source independent of a hjgher
bltage circuit.

o=

2-3,

(mul

<

The yoltage in the circuits shall not be higher than.the limits defined for ELV.

SELY circuits shall be insulated from the LV supply by double or reinforced insulation (bjased
upon|a working voltage across the insulation).

SELY circuits shall be insulated from\‘6ther non SELV circuits (except FELV) by double or
reinforced insulation (based upon acworking voltage equal to highest voltage in the circuits).

SELY circuits shall be insulated-“from FELV circuits by supplementary insulation (based jupon
a wofrking voltage equal to L\supply voltage).

SELY circuits shall bé insulated from other SELV circuits by basic insulation (based ugon a
work|ng voltage equal to highest voltage in the circuits).

SELY circuits~shall be insulated from accessible conductive parts by insulation accordipg to
Tablg 6 in 15:4.5.

In cases of a controlgear providing SELV according to this standard, the SELV voltage [shall
be considered for insulating purpose as the maximum output voltage indicated as "U, ;"

Compliance is checked by inspection and by the tests required in Clause 10, 11, 12 and 16 of
this standard.

15.4.3 FELV circuits
The following sources may be used to supply FELV circuits:

— a separating transformer in accordance with IEC 61558-2-1 or equivalent Part2 of
IEC 61558;

— a separating controlgear providing basic insulation between input and output circuits in
accordance with the relevant Part 2 of this standard;
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— an electrochemical source (e.g. a battery) or another source in circuit separated by the LV
supply by basic insulation only.

The voltage in the circuits shall not be higher than the limits defined for ELV.

FELV circuits shall be insulated from the LV supply by at least basic insulation (based upon a
working voltage equal to LV supply voltage).

It is not required that FELV circuits shall be insulated from other FELV circuits except for
functional purpose.

FELj circuits shall be insulated from accessible conductive parts by an insulation accofding
to Tgdble 6 in 15.4.5.

Compliance is checked by inspection and by the tests required in Clause 10, 11,12 and |16 of
this gtandard.

Plugs and socket-outlets for FELV systems shall comply with the following requirements:

— plugs shall not be able to enter socket-outlets of other voltage systems;
— sopcket-outlets shall not admit plugs of other voltage systems;
— spcket-outlets shall have a protective conductor contact;

Compliance is checked by inspection.

15.4.4 Other circuits

The Jnsulation between circuits other than SELV or FELV and accessible conductive parts
shalllbe in accordance with the requirementsiin Table 6 of 15.4.5.

Compliance is checked by applying\the requirements of this standard to the insulation
required in 15.4.5.

NOTE| Example of this kind of circuits-are:
— olitput circuits of ballast;
—  cifcuits supplied by isolating transformer according to IEC 61558-2-4 or equivalent;

—  cifcuits supplied by separating transformers according to IEC 61558-2-1 which do not fulfil the requirements
foar FELV;

— cifcuits supplied~by separating controlgear (other than FELV) and isolating controlgear according with
IHC 61347-2-2{1TEC 61347-2-3, IEC 61347-2-7, IEC 61347-2-13.

15.45 Insulation between circuits and accessible conductive parts

Accepsible conductive parts shall be insulated from active parts of electric circuit by an
insulation according to Table 6. Figure 3 gives an example of a controlgear insulation related
to explanation in Table 6.

In class Il construction, where equipotential bonding is used for the protection against indirect
contacts with live parts, the following requirements are applicable.

— All conductive parts are connected together so that two failures of the insulation result in a
short circuit.

— To check whether the conductive parts are reliably connected together, the test of
IEC 60598-1:2014, 7.2.3 (earth continuity test with 10 A) has to be carried out.

— The conductive parts comply with the requirements of Annex A of this standard in case of
insulation fault between live parts and accessible conductive parts.
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Accessible metal Insulation between light source
parts (e.g. reflector) and accessible metal parts

\ Luminaire /

y

Controlgear

. _ LED module
LV P § L I
sypply W L1 [Tout
. LED module

—t P

Insulation between primary and
secondary circuits of the controlgear

Accessible metal Insulation between light source
parts (e.g. reflector) and-accessible metal parts

1EQ

Figure 3 — Example of a controlgear insulation related to Table 6
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Table 6 — Insulation requirements between
active parts and accessible conductive parts

Controlgear

Required Insulation between active
parts and accessible conductive parts

Insulation between
LV supply and
secondary circuits

Output voltage

Class |

Insulation of
accessible earthed
conductive parts

Class Il

Insulation of one
accessible
conductive part or
more than one with
equipotential

Class Il

Insulation of more
than one accessible
conductive parts
without equipotential
bonding

bonding
Uyt > LVsuppIy Basic insulation Double or reinforced Double or reinfofced
complying with U, insulation insulation
complying with U, complying/with J
none Uyt Lvsupply Basic ir)sulat‘ion poublg or reinforced poubiel or reinfofced
complying with insulation insulation
sopree: supply Ei)/mplying with E(\)/mplying with
60417-5941 supply supply
(2092-10)]
Voltages Basic insulation Supplementary, Insulation has to
above ELV complying with U, insulation fulfil the higher
(FELV) complying-with U requirement of a) or
plus LVsupply b):

a) Supplementarly
insulation
complying with
Uout plus LVpr mary

basic b) Double or
reinforced
insulation
complying with
SORCE:
6[04 7-5156 out
(2093-08)] ELV (FELV) Fungtional insulation | Supplementary Supplementary
insulation insulation
complying with U, complying with {4
plus LVSupply plus LVsuppIy
Voltages Basic insulation Basic insulation Double or reinfofced
above ELV complying with U, complying with U, insulation
(FELV) complying with {4
[SOURCE:
60417-5221
(20p2-10)1 double
orrein- | ELV (SELV) Basic insulation Basic insulation Basic insulation
forced
See also See also See also
requirements in requirements in requirements in
IEC 60598-1:2014, IEC 60598-1:2014, IEC 60598-1:2014,
Sections 8, 10 and Sections 8, 10 and Sections 8, 10 apd
+1 +4 +4
[SOURCE:
60417-5222
(2002-10)]

16 Creepage distances and clearances

16.1 General

This clause specifies minimum
clearances (see 16.3) for lamp controlgear. Exemptions are only specified in Clause 14.
Additional requirements for SELV are given in Annex L.

requirements for creepage distances

(see 16.2) and

The requirements for creepage distances and clearances have to be applied:



https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

- 44 - IEC 61347-1:2015 © IEC

for basic insulation:

between live parts of different polarity;
between live parts and accessible earthed metal parts;
between circuits requiring isolation from each other (e.g. FELV circuits);

2015

between accessible conductive parts and a metal rod of the same diameter as the flexible

cable or cord (or a metal foil wrapped around the cord) inserted inside inlet bushing,
anchorage and the like;

between live part and an intermediate conductive part;
— Dbet

for d

- fd
e

|
o

- b

A m¢
abse
encld

RedJ
prote

appli

The minimum dimensions and verification tests>are given in Annex P.

Cree

Distances which provide basic insulation for the same circuit between live parts of diff
ities on printed circuit boards are exempt from the requirements of this subclause,

polarn
beca

Valugs for creepage distances and clearance given in this subclause are the abs

minin

NOTE
- fq

- P
c

H % 3 diat A tH 4 At | =
LW OUTT AT TTIteITTmirourdiles UUITTuUuuvirTve |JGII. ATTU TS UUU_Y,
buble or reinforced insulation:
r lamp controlgear declared not to rely on the luminaire enclosure for protection ag
btween live parts and accessible unearthed metal parts;
btween circuits requiring isolation from each other (e.g. SELV circlits).

tal enclosure shall have an insulating lining in accordance(with IEC 60598-1 if, i
nce of such a lining, the creepage distance or clearance, between the live parts an
sure would be smaller than the value prescribed in the rélevant tables.

ctions for creepage distances and clearances are allowed for lamp controlgear whic
cted against pollution by the use of coating orfpotting. In this case pollution degr
ES.

bage distances and clearances shalf-be measured on uncoated products.

se they are tested according to Clause 14.

hum. Exemptions for PCB are given in Clause 14.

1 The minimum‘creepage distances and clearances specified are based on the following parameters:
r use with-upsto 2 000 m above sea level;

llutions-degree 2 where normally only non-conductive pollution occurs but occasionally a tem
nductivity caused by condensation is to be expected;

ectric shock — between live parts and the outer accessible surface of instlating parts;

ainst

n the
H the

h are
ee 1

erent

olute

borary

uipment of impulse withstand category Il which is energy-consuming equipment to be supplied from thg

e fixed

NOTE

stallation.

2 The way in which creepage distances and clearances are measured is specified in IEC 60664-1.

NOTE 3 The calculation method and the structure of the creepage distances and clearances are taken from
IEC 60664-1:2007 and IEC 60664-4:2005.

For details of pollution degrees or impulse withstand categories, IEC 60664-1 should be
consulted.

NOTE 4 Under Annex M of this standard, information about values for impulse withstand category Ill are
presented.

NOTE 5 Creepage distances are distances in air, measured along the external surface of the insulation material.

NOTE 6 Creepage distances between ballast windings are not measured because they are checked with the
endurance test. This applies also to creepage distances between taps.
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NOTE 7 In open-core ballast, enamel, or similar material, which forms the insulation for a wire and withstands the
voltage test for Grade 1 or 2 of IEC 60317-0-1:2013 (Clause 13) is judged to contribute 1 mm to the values given in
Tables 7 and 8 of this standard between enamelled wires of different windings or from enamelled wire to covers,
iron cores, etc.

However, this applies only in the situation where creepage distances and clearances are not less than 2 mm in
addition to the enamelled layers.

16.2 Creepage distances
16.2.1 General

The minimum values for creepage distances are listed in Tables 7 and 8.

For {he dimensioning of the creepage distances the r.m.s. values of the working_voltage
(Table 7) shall be taken into account.

For Wworking voltages with higher operating frequencies than 30 kHz, additionally the |peak
valugs of the working voltages (Table 8) shall be taken into account. For such'kihnd of wofrking
voltapes (with frequencies above 30 kHz) both Tables 7 and 8 shall be applied:

The working voltage used for specifying the r.m.s. is determined by,averaging over aftime
period of 60 s, unless the manufacturer specifies a shorter time period-

Guidance for the use of the Tables 7 and 8 is given in Figure 4.

Consideration of
creepage distance

(U(rms)» Uout, f)

y

Application of Table 7
Creepage (Urms))

Working voltage
with frequency
> 30kHz

Determination of the relevant

(.;oulyf vottage according to
16.2./16.2.3.

l

Application of Table 7
Creepage (Uout, 1)

The highest value of both
Tables 7 and 8 has to be
" | considered for the compliance |
requirements

IEC

Figure 4 — Application of Table 7 and Table 8
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Values for creepage distances may be found for intermediate values of working and working
voltages by linear interpolation between tabulated values.

Creepage distances shall not be less than the required minimum clearance.

No values are specified for working voltages below 25 V a.c. and 60 V ripple free d.c. The test
voltages for such working voltages are given in Clause 12, Table 1.

16.2.2 Minimum creepage distances for working voltages

Table Z defines the minimum creepage distance values for working voltages

Table 7 — Minimum creepage distances for working voltage

RMS working voltage

Distances not exceeding
mm v
50 150 250 500 750 1/000

Creelpage distances @
— Basic or supplementary insulation PTI b > 600 0,6 0,8 1,8 2,5 3,8 b,0

<600 1,2 1,6 2,5 5,0 7,6 10
— Heinforced insulation PTI ® >600 - 1,6 2,6 5,0 7,6 10

<600 - 3,2 5,0 10 16 20

requfre larger values.

Linear interpolation between columns is allowed.

NOTE In Japan and North America, the values defined heré.are not applicable. Japan and North America

b HTI (proof tracking index) in accordance with lEC 60112.

2  Hor creepage distances the equivalent d.c. voltagé€\is equal to the r.m.s. value of the sinusoidal a.c. volta

ge.

In th¢ case of creepage distances to parts not energized, or not intended to be earthed, W

trackjng cannot occur, the values specified for material with PTI > 600 shall apply f

materials (in spite of the real PTI).

For greepage distances,subjected to working voltages with duration less than 60 s, the v
speclfied for materials with PTI > 600 shall apply for all materials.

For greepage-distances not liable to contamination by dust or moisture, the values spe
for materials.with PTI > 600 apply (regardless of the real PTI).

16.23 Creepage distances for working voltages with frequencies above 30 kHz

here
br all

hlues

cified

Table 8 presents creepage distance values for working voltages with frequencies above
30 kHz for all insulation materials (except for glass, ceramic or other inorganic materials,

which do not track) — there is no distinction into different PTI classes.

For working voltages with frequencies above 30 kHz the peak value of the voltage shall be

considered, because partial discharges damage the surfaces and may cause tracking.

The peak value of the working voltage excludes small peaks or transients like ignition
voltages, unless these peaks increase the declared r.m.s. value of the working voltage (U ;)
by 10 % or more. The verification has to be done for the worst case condition.
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Table 8 — Minimum value of creepage distances for sinusoidal or non-sinusoidal
working voltages at different frequency ranges; basic or supplementary insulation

Peak value of the Creepage distances (pollution degree 2)
working voltage mm
Uout 30 kHz 100 kHz 200 kHz 400 kHz
KV <f<100 kHz < <200 kHz < f<400 kHz < f< 700 kHz
0,1 0,02 a @ a
0,2 0,05 a a a
0,3 0,10 0,11 0,11 0,11
0,4 0,15 0,16 0,18 0,23
0,5 0,22 0,23 0,30 0,48
0,6 0,32 0,33 0,48 1,02
0,7 0,43 0,46 0,82 2,30
0,8 0,54 0,66 1,32 4,56
0,9 0,63 0,98 2,28 @
1,0 0,72 1,38 3,60 @
1,1 0,82 2,04 6,00 @
1,2 1,02 2,88 9,84 @
1,3 1,44 4,20 2 @
1,4 1,98 6,00 2 @
1,5 2,76 8,76 2 @
1,6 3,78 @ 2 @
1,7 5,28 € 2 @
1,8 7,32 @ 2 @
Linegr interpolation between columns and rows\is allowed. The values listed in the columns are valid for the
maximum frequency of this column.
For the creepage distances the peak voltage of the working voltage is applied. Transients or small peaks
(ignifion voltages) which do not significantly increase the r.m.s. of the declared working voltage U, ,; are
neglécted.
For rleinforced insulation the doubled values of the basic or supplementary insulation are required.
NOTE In Japan and NorthyAmerica, the values defined are not applicable. Japan and North America requirgs
largdr values.
@ No values available:

16.2.4

Compliance with the required creepage distances

Combliance—is—checked by measurements

section connected to the terminals of the controlgear.

made—with and without conductors of the largest

The contribution to the creepage distance of any groove less than 1 mm wide is limited to its

width.

For controlgear provided with an appliance inlet, the measurements are made with an
appropriate connector inserted.

Distances through slots or openings in external parts of insulating material are measured with
metal foil in contact with the accessible surface. The foil is pushed into corners and similar
places by means of the standard test finger specified in IEC 60529, but it is not pressed into

openings.
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Creepage distances at a supply terminal shall be measured from the live part in the terminal
to any accessible metal parts.

When creepage distances are determined at bushings, cord anchorages, wire carriers or
clips, the measurement shall be made with the cable fitted.

16.3 Clearances
16.3.1 General

The minimum values for clearances are listed in Tables 9, 10 and 11. The values for
clearpnces are divided into categories for basic or supplementary and reinforced insulatign.

The palues of the minimum clearances for working voltages are specified according tp the
information given in 16.1 and 3.42. Lamp controlgears shall only be considered undef the
aspeft of transients which are defined for the connected mains supply.

For ¢learance values the following parameters are important (in addition to the parameter
descfibed in 16.1):

e the condition of the electric field — for controlgear interfaces, inhomogeneous fields [have
tq be considered;

e the occurring voltages in combination with the frequency. of the occurring voltage.
Guidance for the use of the Tables 9, 10 and 11 is given. in Figure 5 and 6. Peak voltagep are

incorporated in the assessment of clearances. Figufes6 shows the application alternativie for
the pfrimary and the secondary side.

Consideration of
clearance distance
(U(rms), Uout, f)
(Impulse withstand
category Il)

v

Connected to

Yes .
mains supply

Reinforced

Yes insulation
Compliance Requirements
According to Table 9 No
Clearance (U(ms)) '
Impulse withstand category || Application of Application of
and according to Table 10 and 1aoie T Tabte 10
Table 11 if the mains supply Clearance Clearance
also contains peak voltages (Uout, 1) (Uout, 1)

IEC

Figure 5 — Application of Table 9, Table 10 and Table 11
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Application of
Table 10 or 11

Clearance (Uoyt, 1)

v

Transients or
ignition pulse voltages —
Definition according to
41 and 3.44.1

No—;

Determine ferit
based on Column B

Y

Q.

€S

Compliance

requirement

according to
Column A

Compliance

requirement

according to
Column B

f < ferit

No

v

Compliance

requirement

according to
Coltmn C to E

Figure 6 — Application of Table 10 and/Table 11

IEC

The ¢learance shall be measured between incoming supply wiring and accessible metal parts,
i.e. flom a bare conductor of the largest section to the metal parts which can be accessible. At
ternal wiring side of the terminal the clearance{shall be measured between live pafts of
rminal and accessible metal parts (see Figure24 of IEC 60598-1:2014).

the 1

16.3.2

Clearances for working voltages

Tabl¢ 9 presents clearance values for w@rking voltages.

Table 9 — Minimum clearances for working voltages

RMS working voltage not exceeding
Distances @ Vv
mm
50 150 250 500 750 1(000
Cleaflances with mains supply transients according
impulse withstand eategdory Il @
- asic or supplementary insulation 0,2 0,5 1,5 3 5,5 b,5
- einfareed insulation 0,4 1,6 3 5,5 8 8
ClearanCes Wwithout mains supply transients 2
— Basicorsupptementary msutation 0,2 0,2 0,2 0,2 073 7
— Reinforced insulation 0,2 0,2 0,2 0,4 1,0 1,6

NOTE

Interpolation between columns is not allowed, if transients according to the impulse withstand category Il have to
be considered for the main supply.

These values are applicable to controlgear output circuit where the working voltage is higher than the rated input
voltage and where the clearance required is higher than the clearance with mains supply transient or in case of
output where controlgear manufacturer ensures it is free from transients.

In Japan and North America, these values are not applicable. Japan and North America requires larger

values.

a8 For clearances, the equivalent d.c. voltage is equal to the peak of the a.c. voltage.

No values are specified for working voltages below 25 V a.c. and 60 V ripple free d.c.
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16.3.3 Clearances for ignition voltages and working voltages with higher frequencies

Minimum distances for sinusoidal or non-sinusoidal ignition voltages or working voltages with
higher frequencies are given in Table 10 for basic or supplementary insulation and in Table 11
for reinforced insulation.

Column A specifies clearance values for ignition pulse voltages with a total time of all pulses
<0,75 ms within 10 ms (summation of all pulses). Column B gives the clearance for
frequencies below or equal to f; (where f ; = 0,2 MHz/d [mm]). Columns C to E give
clearances for several frequency ranges.

rit

Columns B to E in Tables 10 and 11 specify clearances for ignition voltages to grow, wider
than 0,75 ms (summation of all pulses) within 10 ms or for working voltages with "hjgher
frequencies than 30 kHz.

Column B gives clearance values until f..;. The calculation of the critical frequency fl, at
whicl the reduction of the breakdown voltage begins, is defined as follows;

ferit = 0,2/d [MHZ]

wherg

d (injmm) is the clearance according to the Table 10 column B (basic or supplemeptary
insulation) and to Table 11 column B (reinforced insulation) disregardind the
frequency.

For details of f, IEC 60664-4 should be consulted;

Columns C to E in Tables 10 and 11 specify cléearances for ignition voltages in the freqyency
range from f.,; to 700 kHz or for working voltages with higher frequencies than f ;.
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Table 10 — Minimum distances of clearances for sinusoidal or non-sinusoidal voltages;
inhomogeneous field conditions; basic or supplementary insulation

A B C D E
f< 200 kHz 200 kHz 400 kHz
< f< 400 kHz < f< 700 kHz
Voltage? F< ferit f> ferit
Uom kv : cri cri
Translents or Ignition voltage or working voltage
ignition pulse voltage g 9 9 9
Minimum distances
0,01
,33 0,01 0,01 0,01
0,26
0,2
D,4 0,02 0,02 0,02 0,02
D,5 0,05 0,05 0,05 0,05
1,0 0,26 0,26 0,26 0,26 0,26
1,5 0,5 0,76 0,76 0,84 1,00
D.0 1,0 1,27 1,30 1,45 1,67
D .5 1,5 1,8 1,89 2,10 2,41
3,0 2,0 2,4 2,57 2,86 3,29
1,0 3,0 3,8 418 4,70 5,47
5,0 4,0 5,7 6,31 7,05 8,09
B,0 5,5 7,9 8,45 9,07 10,0
B,0 8,0 11,0 b b b
0,0 11 15,2 b b b
2,0 14 19 b b b
5,0 18 25 b b b
20,0 25 34 b b b
25,0 33 44 b b b
30,0 40 55 b b b
40,0 60 77 b b b
30,0 75 100
0,0 90 No values No values No valugs
0.0 130 No values available available available
’ available
1p0,0 170
For distahces subjected to both sinusoidal voltage as well as non-sinusoidal pulses, the minimum required
distance shall be not less than the highest value indicated in either one of the Tables 9 or 10

a

b

Values under consideration.

The clearances for other voltages are obtained by linear interpolation.



https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

-52 - IEC 61347-1:2015 © IEC 2015

Table 11 — Minimum distances of clearances for sinusoidal or non-sinusoidal voltages;
inhomogeneous field conditions; reinforced insulation

A B Cc D E
f <200 kHz 200 kHz 400 kHz
<f<400 kHz | <f<700 kHz
Voltage?
. 9 f< fcrit f> fcrit
Fou KV Transients or Ignition voltage or working voltage
ignition pulse voltage
Minimum distances
,33 0,06 0,06 0,06 0,06
D,4 0,2 0,08 0,08 0,08 0,08
D,5 0,10 0,10 0,10 0,10
1,0 0,6 0,87 0,87 0,96 1,14
1,5 1,4 1,7 1,77 1,96 2,26
P,0 2,2 2,7 2,9 3,2 3,7
P,5 3,0 3,8 4,2 4,7 5,5
3,0 3,8 5,3 5,8 6,5 7,7
4,0 6,0 8,5 9% 9.8 10,8
5,0 8,0 11,0 12,1 13,2 14,9
B,0 10,4 14,3 15,6 16,8 18,6
8,0 15,0 20,6 b b b
0,0 19,4 26,8 b b b
2,0 24,0 3255 b b b
5,0 31,4 42,0 b b b
20,0 44 59,4 b b b
15,0 60 77,0 b b b
0,0 72 95,4
40,0 98
40,0 1380 No values No values No valdes
400 162 No values available available availalle
’ available
80,0
No values available
1p0,0
For distances-subjected to both sinusoidal voltage as well as non-sinusoidal pulses, the minimum required
distaince shall be not less than the highest value indicated in either one of the Tables 9 or 11.
a 'Iihe clearances for other voltages are obtained by linear interpolation

b Values under consideration

16.3.4 Compliance with the required clearances

Compliance is checked by measurements made with and without conductors of the largest
section connected to the terminals of the lamp controlgear.

For controlgear provided with an appliance inlet, the measurements are made with an
appropriate connector inserted.

Distances through slots or openings in external parts of insulating material are measured with
metal foil in contact with the accessible surface. The foil is pushed into corners and similar
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places by means of the standard test finger specified in IEC 60529, but it is not pressed into
openings.

NOTE The measurements of the clearances from supply and from internal wiring differ because the controlgear
manufacturer does not have control over the length of insulation removed from the supply wiring by the installer.

At the internal wiring side of the terminal, the clearance shall be measured between live parts
of the terminal and accessible metal parts (see Figure 24 of IEC 60598-1:2014).

17 Screws, current-carrying parts and connections

Screws, current-carrying parts and mechanical connections, the failure of which might\dause
the lamp controlgear to become unsafe, shall withstand the mechanical stresses ogccurring in
normfal use.

Compliance is checked by inspection and the tests of 4.11 and 4.12 of IEC 60598-1:2014

18 Resistance to heat, fire and tracking

18.1| Parts of insulating material either retaining live parts in position or providing protection
against electric shock shall be sufficiently resistant to heat.

For materials other than ceramic, compliance is checked by subjecting the parts to the|ball-
presgure test according to Section 13 of IEC 60598-1:2014.

18.2| External parts of insulating material providing protection against electric shock and
parts| of insulating material retaining live pafis in position shall be sufficiently resistant to
flamg and ignition/fire.

For mnaterials other than ceramic, compliance is checked by the tests of 18.3 or 18.4, as
appropriate.

Printed circuit boards are.\not tested as above, but in accordance with 8.f of
IEC $1189-2:2006 and the (relevant parts of IEC 61249-2 series. Any self-sustaining flame
shalllextinguish within 3Q s of removal of the gas flame and any flaming drops shall not ignite
the tissue paper specified.

18.3| External parts of insulating material providing protection against electric shock shall be
subjgcted for 30.s to the glow-wire test in accordance with IEC 60695-2-10, subject tp the
following details:

— thetest'sample shall be one specimen,;

—  thetest epnr\imnn shall he g r\nmplnfn Iamp r\nnfrnlgnar-
E

— the temperature of the tip of the glow-wire shall be 650 °C;

— any (self-sustaining) flame or glowing of the specimen shall extinguish within 30 s of
removal of the glow wire and any flaming drops shall not ignite a piece of tissue paper, as
specified in 4.187 of ISO 4046-4:2002, spread out horizontally 200 mm + 5 mm below the
test specimen.

18.4 Parts of insulating material retaining live parts in position shall be subjected to the
needle-flame test in accordance with IEC 60695-11-5, subject to the following details:

— the test sample shall be one specimen;

— the test specimen shall be a complete lamp controlgear. If it is necessary to take away
parts of the lamp controlgear to perform the test, care shall be taken to ensure that the
test conditions are not significantly different from those occurring in normal use;
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— the test flame is applied to the centre of the surface to be tested,;

— the duration of application is 10 s;

2015

— any self-sustaining flame shall extinguish within 30 s of removal of the gas flame, and any
flaming drops shall not ignite a piece of tissue paper as specified in 4.187 of
ISO 4046-4:2002, spread out horizontally 200 mm + 5 mm below the test specimen.

18.5

Lamp controlgear intended for building into luminaires other than ordi

nary,

independent lamp controlgear, and lamp controlgear having insulation subject to starting
voltages with a peak value higher than 1 500 V shall be resistant to tracking.

For
track

19

Ferrg
be aq

Com

Prote

20

The
integ

If an
no-loj

output voltage declared by the manufacturer by more than 10 %.

materials other than ceramic, compliance is checked by subjecting the parts \tq
ng test according to Section 13 of IEC 60598-1:2014.

Resistance to corrosion

us parts, the rusting of which might cause the lamp controlgear torbecome unsafe,
equately protected against rusting.

bliance is checked by the test of 4.18.1 of IEC 60598-1:2014.

ction by varnish is deemed to be adequate for the outér surfaces.

No-load output voltage

requirements of this clause are only applicable for magnetic lamp controlgear
rated transformer, operating with supply-fféquencies.

hagnetic lamp controlgear is conngcted at rated supply voltage and rated frequency
ad on the output, the output voltage shall not differ from the rated value of the no

the

shall

with

with
tload
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Annex A
(normative)

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

General test requirements

, the device under test (DUT) is operated at rated voltage and nominal™s

frequency. A conductive part is not a live part if the requirements of Clauses A.2{or"A.

met.

NOTE|

The purpose of this annex is to establish if a conductive part can cause an electric shock, if touc

does ot give response about the kind and level of insulation used.

Fort

e O
o |f

A.2

The
of 50

e 3

A.3

Whe
shall

o fd
e fd

ne tests according to Clauses A.2 and A.3:

he pole of the supply of the DUT shall be at earth potential;
bne with both supply voltage polarities;

e measurements are undertaken:

between the part concerned and any accessible“conductive part;
between the part concerned and earth.

Limits for measured voltages

Jer to defermine whether a conduciive part is a live part which may cause an eléctric

Lpply
B are

ed. It

no explicit designation of the supply voltage polarity is\imarked on the DUT, the tgst is

oltage is measured by using a measuring circuit consisting of a non-inductive resisfance

kQ and the voltage shall not exceed:

b V a.c. peak or 60 V ripplefree d.c.
Limits for touch.current

e the voltage measured according Clause A.2 exceeds the limit value, the touch-cy
not exceed:

r a.c.. 057 mA (peak),
r d.e.?2,0 mA.

rrent

Com

pliance IS checked by using the measuring network from Figure G.Z of IEC 60598-7:2014.
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Annex B
(normative)

Particular requirements for thermally
protected lamp controlgear

Introductory remark

2015

Two
The

in this standard as "protected lamp controlgear", which are intended to preyvent

contn
mour

The
(accq
mour
prote

overheating due to end-of-life effects on the lamp controlgear.

NOTE|
mount
be fou

The
stand
subc

B.2
This

lumir

supp
the s

B.3

Fort

irst category comprises "class P" (according to B.9.2) USA lamp controlgear, referr

olgear overheating under any conditions of use including protection of the lumi
ting surface against overheating due to end-of-life effects.

second category comprises "temperature declared thermally protected*lamp control
rding to B.9.3, B.9.4 and B.9.5). This category provides thermal protection o

ction in combination with the luminaire construction, provides protection ag

A third category of thermal lamp controlgear protection is recoghized where the thermal protection
ing surface is achieved by a thermal protector external to the’ Jamp controlgear. Relevant requiremen
nd in IEC 60598-1.

Clauses listed in this annex supplement the corresponding clauses in the main part ¢

ard. Where there is no corresponding clause or subclause in this annex, the clau
ause of the main part applies without modification.

General

annex applies to lamp controlgear for discharge lamps, intended to be built
aires and incorporating a.feans of thermal protection that is intended to disconned
y circuit to the lamp confrolgear before the lamp controlgear case temperature exg
pecified limits.

Terms and'definitions

ne purpeses of this annex, the following terms and definitions apply.

B.3.1

"clags\P" thermally protected lamp controlgear

different categories of thermally protected lamp controlgear are covered by this apnex.

ed to
lamp
haire

jear"
f the

ting surface which, depending on the marked operating temperature of the thg¢rmal

ainst

of the
s can

f the
e or

into
t the
eeds

\/

lamp controlgear incorporating a thermal protector which is intended to prevent overheating
under any conditions of use and which will protect the luminaire mounting surface against
overheating due to end-of-life effects

Note 1 to entry:  This symbol is under development as IEC 60417-Pr14-171.

B.3.2
temperature declared thermally protected lamp controlgear

lamp controlgear incorporating means of protection against overheating to prevent the lamp
controlgear case temperature under any conditions of use from exceeding the indicated value
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Note 1

to entry: This symbol is under development as IEC 60417-Pr14-172.

Note 2 to entry: The dots in the triangle are replaced by the value of the rated maximum case temperature in
degrees Celsius at any place on the outer surface of the lamp controlgear case, as claimed by the manufacturer

under

Note 3 to entry:

the conditions in Clause B.9.

Lamp controlgear marked with values equal to or below 130 are deemed to comply with the

requirements of overheating of the mounting surface for luminaire classified as suitable for mounting on a normally
flammable surface in accordance with 4.16 of IEC 60598-1:2014 without any further test.

B.3.3
rated opening temperature

no-lo

ad temperature at which a protector is designed to open

B.4

Ther
prote
mear

If fun
wher

Com
appr

B.5

The
subm

Only
and

addit
contn
desc

B.6

B.6.1

Lamy

General requirements for thermally protected lamp controlgear

cted against mechanical damage. Renewable parts, if any, shall only‘'be accessib
s of a tool.

ctioning of the protection means depends on polarity, then for cord-connected equip
e the plug is not polarized, the protection shall be in both leads;

bliance is checked by inspection and by the tests of 1EC 60730-2-3 or IEC 6069
bpriate.

General notes on tests

itted.

one sample need be subjected_te-the most onerous fault condition described in
bnly one sample need be subjected to the conditions described in B.9.3 or B.9,
on, for both protected and, temperature-declared lamp controlgear, at least one

[ibed in B.9.2.

Classification

General

controlgear are classified according to B.6.2 or B.6.3.

mal protectors shall be an integral part of lamp controlgear and located“so as fo be

e by

ment

appropriate number of specially prepared samples according to Clause B.9 shall be

B.9.2
4. In
lamp

olgear shall be submitted, (prepared to represent the most onerous of the fault conditions

B.6.2

According to the class of protection

Acco

rding to the class of protection, lamp controlgear are classified into:

a) "class P" thermally protected lamp controlgear, symbol W; or

b) temperature declared thermally protected lamp controlgear, symbol V

B.6.3 According to the type of protection

Acco

a) a

rding to the type of protection, lamp controlgear are classified into:

utomatic resetting (cyclic) type;

b) manual resetting (cyclic) type;

c) n

on-renewable, non-resetting (fuse) type;
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d) renewable, non-resetting (fuse) type; or
e) other type of protective method providing equivalent thermal protection.

B.7 Marking

B.7.1 Lamp controlgear incorporating means of protection against overheating shall be
marked, according to the class of protection, with:

— the symbol V for "class P" thermally protected lamp controlgear;

Mool
— the symbol \/for temperature declared thermally protected lamp controlgear, ‘values
ifcreasing in multiples of 10.

The ferminal(s) to which the protector(s) is(are) connected shall be identified by,this symbol.

In aqdition, for renewable protectors, the marking shall include the type.of protector {o be
used

This jmarking is required by the luminaire manufacturer to ensurecthat the marked terminal is
not cpnnected to the lamp side of the lamp controlgear.

NOTE| Local wiring rules may require the protector to be connectedin the line conductor. This is esserftial in
class | equipment where polarized supplies are used.

B.7.2 In addition to the above marking, the lamp controlgear manufacturer shall declarg the
type pf protection in accordance with B.6.3.

B.8 | Thermal endurance of windings

Lamp controlgear incorporating a thermyal protector shall comply with the thermal endurance
test ¢f windings with the protector short-circuited.

NOTE| For type testing, the manufagctarer can be asked to supply samples with short-circuited protectors.
B.9 | Lamp controlgear-heating

B.9.1 Preselection test

Befofe starting_the tests of this clause, the lamp controlgear shall be placed (non-energized)
for at least 12 h'in an oven, the temperature of which is maintained at 5 K less than the rated
operating-témperature of the protector.

In additien—lamp—econtrolgear-with-thermal fuses are allowed to cool to - a temperatiure at least
SHHOH —eHH p—6oRHergea—WHtHeHRaH1HSes—are—aHowe ato—6o0e+toateHperatthi-e—a-|

20 K less than the rated operating temperature of the protector before being removed from
the oven.

At the end of this period, a small current, for example not more than 3 % of the nominal
supply current of the lamp controlgear, shall be passed through the lamp controlgear in order
to determine whether the protector is closed.

Lamp controlgear in which the protector has operated shall not be used for further testing.
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B.9.2 "Class P" thermally protected lamp controlgear

B.9.2.1 These lamp controlgear are limited to a maximum case temperature of the lamp
controlgear of 90 °C, a rated maximum winding temperature (f,) of 105 °C and a capacitor

rated maximum operating temperature ({;) of 70 °C.

NOTE These lamp controlgear are suited to present practice in the USA.

The lamp controlgear is operated at thermal equilibrium under normal conditions in the test
enclosure of which a typical example is described in Annex D, at an ambient temperature of

40*0 °C.

The protector shall not open under these conditions of operation.

The [most onerous of the following fault conditions shall then be introduced"and applied
throughout the complete test.

To olptain these conditions, specially prepared lamp controlgear will be\necessary.

B.9.32.2 For transformers, the following relevant abnormal conditions apply (in additipn to
thos¢ specified in Annex C of IEC 60598-1:2014):

a) Fpr lamp controlgear specified in IEC 61347-2-8:

—| the outer 10 % of the turns of primary winding is\short-circuited;

—| the outer 10 % of the turns of any secondary power winding is short-circuited;

—| any power capacitor is short-circuited, ifi\such condition will not short-circuit the ballast
primary winding.

b) Fpr lamp controlgear specified in IEC 61347-2-9:

—| the outer 20 % of the turns of primary winding is short-circuited;

—| the outer 20 % of the turns ofany secondary power winding is short-circuited;
—| any power capacitor is_sheort-circuited, if such condition will not short-circuit the ballast
primary winding.

B.9.24.3 For chokes, thexfollowing abnormal conditions apply (in addition to those specified in
Annéx C of IEC 60598-1:2014):

a) Fpr lamp contfelgear specified in IEC 61347-2-8:
the outér 10 % of the turns of each winding is short-circuited;

a series capacitor is short-circuited, if applicable.

b) Fprdamp controlgear specified in IEC 61347-2-9:

— —the outer 20 % of the turns of eacit winaing 1S Short-circuited,
— a series capacitor is short-circuited, if applicable.

Three cycles of heating and cooling shall be applied for the purpose of this measurement. For
non-resetting type protectors, only one cycle shall be applied on each specially prepared lamp
controlgear.

Temperatures on the case of the lamp controlgear shall continue to be measured after the
protector opens. Except when testing for protector reclosing temperatures, the test may be
discontinued when case temperatures start to decrease following the opening of the protector,
or when the specified temperature limit is exceeded.

NOTE |If the case reaches a temperature not exceeding 110 °C and either remains at that temperature or starts to
decrease, the test can be discontinued after 1 h of operation after the peak temperature is first reached.
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During the test, the temperature on the case of the lamp controlgear shall not exceed 110 °C
and shall be no more than 85 °C when the protector recloses the circuit (with a resetting type
protector), except that, during any cycle of operation of the protector during the test, the case
temperature may be more than 110 °C, provided that the length of time between the instant
when the case temperature first exceeds the limit and the instant of attainment of the
maximum temperature indicated in Table B.1 does not exceed the time correspondingly
indicated in that table.

The temperature on the enclosure of a capacitor provided as part of such lamp controlgear
shall be no more than 90 °C except that the capacitor temperature may be more than 90 °C
when the case temperature is more than 110 °C.

Table B.1 — Thermal protection operation

Maximum temperature of Maximum time for attainment of theé_ maximum
the lamp controlgear case temperature from 110<C
°C min
Over 150 0
Between 145 and 150 53
Between 140 and 145 7,1
Between 135 and 140 10
Between 130 and 135 14
Between 125 and 130 20
Between 120 and 125 31
Between 115 and 120 53
Between 110 and 115 120
B.9.3 Temperature declared thermally protected lamp controlgear as specified in

IEC 61347-2-8, with a rated maximum case temperature of 130 °C or lower

The [amp controlgear is operated-at thermal equilibrium under normal conditions in thg test
enclqsure described in Annex D, in an ambient temperature such that a winding temperature
of (t,f + 5) °C is obtained.

The protection means'\shall not operate under these conditions.

The most onerous of the fault conditions described in B.9.2 shall then be introduced and
applipd throughout the complete test.

It is pefmitted to operate the lamp controlgear at a current producing a winding temperpture
equivalent to that of the most onerous of the fault conditions described in B 9 2

During the test, the temperature on the case of the lamp controlgear shall not exceed 135 °C
and shall be no more than 110 °C when the protector recloses the circuit (with a resetting type
protector). However, during any cycle of operation of the protector during the test, the case
temperature may be more than 135 °C, provided that the length of time between the instant
when the case temperature first exceeds the limit and the instant of attainment of the
maximum temperature indicated in Table B.2 does not exceed the time corresponding to that
indicated in that table.

The temperature on the enclosure of a capacitor provided as part of such a lamp controlgear
shall be no more than 50 °C or f; under conditions of normal operation and not more than
60 °C or (t. + 10) °C under conditions of abnormal operation for capacitors with or without
indication of rated maximum operating temperature (t;) respectively.
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Table B.2 — Thermal protection operation

Maximum temperature of Maximum time for attainment of the maximum
the lamp controlgear case temperature from 135 °C
°C min
Over 180 (0]
Between 175 and 180 15
Between 170 and 175 20
Between 165 and 170 25
Between 160 and 165 30
Between 155 and 160 40
Between 150 and 155 50
Between 145 and 150 60
Between 140 and 145 90
Between 135 and 140 120

B.9.4

The {ests for thermally protected lamp controlgear are specified as follows.

a) T
s

(1

~.
o
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Time|
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For |

Temperature declared thermally protected lamp contfolgear as specified i
IEC 61347-2-8 with a rated maximum case temperature exceeding 130 °C

he lamp controlgear shall be operated at thérmal equilibrium under condition
becified in Clause D.4 at a short-circuit curfent producing a winding temperatu
v+ 5) °C.

he protection means shall not open under;this condition.

he lamp controlgear shall then be operated at a current producing a winding temper,
entical to that under the most onerous of the fault conditions described in B.9.2.

uring the test, the lamp controlgear case temperature shall be measured.
hen, if necessary, the current through the windings shall be increased slowly
bntinuously until the protection means operates.

intervals and increments in current shall be such that thermal equilibrium bet
ng temperatures and lamp controlgear surface temperatures is achieved as far
ble.

g the test~the highest temperature of the lamp controlgear surface shall be continu
ured.

hmp controlgear fitted with automatic resetting thermal cut-outs/protectors (see item

=]

s as
re of

ature

and

wveen
as is

busly

a) of

B.6.3

)\of protective mechanism of another type (see item e) of B.6.3), the test shg

Il be

continued until stable surface temperature is achieved.

The automatic-resetting thermal cut-out/protector shall work three times by switching the lamp
controlgear off and on under the given conditions.

For lamp controlgear fitted with manual reset thermal cut-outs/protectors, the test shall be
repeated three times allowing a 30-min interval between tests. At the end of each 30 min
interval, the cut-outs/protectors shall be reset.

For lamp controlgear fitted with non-renewable, non-resetting type, and for lamp controlgear
with renewable type of thermal protectors, only one test is carried out.

Compliance is achieved if the highest temperature of any part of the lamp controlgear surface

does

not exceed the marked value.
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An overshoot of 10 % of the declared value is permissible within 15 min after the protection
means has operated. After that period, the declared value shall not be exceeded.

B.9.5 Temperature declared thermally protected lamp controlgear as specified in
IEC 61347-2-9

B.9.5.1 General

The lamp controlgear shall be equipped with a thermal protector. When tested in accordance
with the requirements given in B.9.5.1 to B.9.5.3, using the test circuit shown in Figure B.1,
the highest temperature of any part of the lamp control gear surface shall not exceed the

. thaormaol oot tor Barat-a-o PPV 28
o aroTrTar pToutCotoUT opoTatiiTyg,” wilTe an

Al £+ LV BNV 1~ 4L H £
mal’k U vardtTOUT 15y U/\\JUpL Wt ro—t—o+

overghoot of 10 % of the marked value of {. is permitted.
Serids capacitors, if any, shall be short-circuited during the tests.

During the test, the winding temperature and the highest temperature of anylpart of the lamp
controlgear surface shall be continuously measured.

UN

IEC

Key
DUT | device under test

D diode, 100 A, 600 V

resistor, 0 to 200 Q (1/2 lamp power)

test voltage

Figure B:1 — Test circuit for thermally protected lamp controlgear

B.9.5.2 Test sequence

The ftest\sequence for the normal winding temperature conditions and the function of the
thermal ptrotector is described as follows.

a) Test of the normal winding temperature conditions plus 20 K

The lamp controlgear shall be operated at thermal equilibrium, under conditions as
specified in Clause H.12, at a short-circuit current (tuned with resistor R) producing a
winding temperature of (t, + 20) °C. The thermal protector shall not open under this
condition.

The current I,,,,q shall be recorded as a basic current for the test b).
b) Function test of the thermal protector — Control of the marked t; temperature limitation

After the test under normal winding temperature conditions with (f,, + 20) °C, the lamp
controlgear shall be operated with an increasing current (in the following steps) until the
thermal protector operates.

Step one with the current of lowsoo + 95 %
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Step two with the current of ltws20 + 10 %

Step three with the current of /.59 + 15 %, etc.

The procedure of increasing the current in steps of 5 % shall be used until the thermal

protector operates and switches off the contacts.

Between each step, the time taken for the thermal stabilization of the lamp contro
shall be observed.

NOTE In Japan, (¢, + 5) °C is required instead of (¢, + 20) °C for this test.

B.9.5.3 Test cycle

The ‘est cycle for different thermal protected controlgear types is as follows.

a)

Igear

amp controlgear with automatic resetting thermal protectors according to B.6.3"a) of
protective method of another type according to B.6.3 e)

pr lamp controlgear fitted with automatic resetting thermal protectors,,or with a protg
ethod of another type, the test shall be continued until a stable surface temperatu
chieved. The automatic setting thermal protector shall work at.least three time
vitching the lamp controlgear off and on under the given conditions.

amp controlgear with a manual resetting thermal protector accerding to B.6.3 b)

pr lamp controlgear fitted with a manual resetting therfmal protector, the test shg
peated three times, allowing a 30 min interval between the tests. At the end of
D min interval, the cut-outs shall be reset.

amp controlgear with non-renewable, non-resetting thermal protectors accordin
.6.3 ¢) and with renewable types of thermal protectors according to B.6.3 d)

pr lamp controlgear fitted with non-renéewable, non-resetting type, and for
bntrolgear with renewable types of thermalprotectors, only one test shall be carried

amp controlgear with a combination of the protective devices

e lamp controlgear shall be tested as for the protective device that provides the pri
fotection for temperature control, as declared by the manufacturer.
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pr lamp controlgear where a combination of the protective devices mentioned is Used,
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Annex C
(normative)

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

C.1 General

This nnex applies 1o electronic lamp conirolgear incorporating a means of thermal proielction
that |is intended to open the supply circuits to the lamp controlgear before the*[lamp
controlgear case temperature exceeds the declared limits.

C.2 | Terms and definitions

For the purposes of this annex, the following terms and definitions apply,

C.2.1
temperature declared thermally protected lamp controlgear

lamp| controlgear incorporating means of protection against overheating to prevent the lamp
contrpolgear case temperature exceeding the indicatedwvalue

Note 1 to entry: This symbol is under development as IEC60417-Pr14-172.

Note 4 to entry:  The three dots in the triangle are replaced by the value of the rated maximum case tempdrature
in dedrees Celsius at any place on the outer surface of the lamp controlgear case as claimed by the manufgcturer
under|the conditions in Clause C.7.

Note 3 to entry: Lamp controlgear marked_with values up to 130 provide protection against overheating ¢lue to
end-of-life effects.

Note 4 to entry: Lamp controlgear marked with values equal to or below 130 are deemed to comply wifth the
requirements of overheating of the" mounting surface for luminaire classified as suitable for mounting on a normally
flammjppble surface in accordance with 4.16 of IEC 60598-1:2014 without any further test.

C.3 | General requirements for electronic lamp controlgear with means of
protection against overheating

C.3.1 Thermal protection means shall be an integral part of lamp controlgear and locatg¢d so
as td be protected against mechanical damage. Renewable parts, if any, shall be accegsible
only py/means of a tool.

If the functioning of the protection means depends on polarity, then, for cord-connected
equipment where the plug is not polarized, the protection shall be in both leads.

Compliance is checked by inspection and by the tests of IEC 60730-2-3 or IEC 60691, as
appropriate.

C.3.2 The circuit breaking of the protection means shall not give rise to any fire risk.

Compliance is checked by the tests of Clause C.7.
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C.4

General notes on tests

The appropriate number of specially prepared samples according to Clause C.7 shall be
submitted.

Only one sample need be subjected to the most onerous fault conditions described in C.7.2.

C.5

Classification

n as

o
- — — = -
>

p

Ther

C.6.1
gear

C.6.2

type
mant

c.7

mally _nrotected lamp controlaear are classified accordina to the tvne of protectiq
J T L ~J ~J FA T

VS

Litomatic resetting type;
anual resetting type;

bn-renewable, non-resetting type;

rgnewable, non-resetting type;

rotective method of another type providing equivalent thermal protection.
Marking

mally protected lamp controlgear shall be marked as follows.

The symbolVis used for temperature .declared thermally protected lamp co
values increasing in multiples of 10.

In addition to the above marking, the*lamp controlgear manufacturer shall declar

facturer's catalogue or similar.

Limitation of heating

C.7.1 Pre-selectiontest

Befo
for a
temp

Lamp controlgear in which the protector has operated shall not be used for further testing|

C.7.2 " Functioning of the protection means

e starting the tests of this clause, the lamp controlgear shall be placed (non-energ
least 12 h in_an oven the temperature of which is maintained at 5 K less than the
erature fg,

htrol-

B the

of protection in accordance with Clause C.5. This information may be given in the

ized)
case

The lamp controlgear is operated at thermal equilibrium under normal conditions in the test
enclosure described in Annex D, at an ambient temperature such that a case temperature of

(t +0

c_5) "C is obtained.

The protection means shall not operate under these conditions.

The most onerous of the fault conditions described in 14.2 to 14.5 shall then be introduced
and be applied throughout the complete test.

If the lamp controlgear under test contains windings, such as filter coils for suppressing
harmonics, which are connected to mains supply, the output connections of these windings
shall be short-circuited and the remaining part of the lamp controlgear shall be operated as
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under normal conditions. Filter coils for radio interference suppression are not subjected to
the test.

NOTE This can be realized by specially prepared test samples.

Then, if necessary, the current through the windings shall be increased slowly and
continuously until the protection means operates. Time intervals and increments in current
shall be such that the thermal equilibrium between winding temperatures and lamp
controlgear surface temperatures is achieved as far as possible. During the test, the highest
temperature of the lamp controlgear surface shall be continuously measured.

For [@amp controlgear fitted with automatic-resetiing thermal proteciors (see cClause C.5
item [)), or a protective method of another type (see Clause C.5 item e)), the test sh3ll be
contipued until a stable surface temperature is achieved.

The |automatic-resetting thermal protector shall work three times by switching the |[lamp
controlgear off and on under the given conditions.

For lamp controlgear fitted with manual reset thermal protectors, the test shall be repeatdd six
timeg allowing a 30-min interval between tests. At the end of _éaeh 30 min interval, the
protectors shall be reset.

For Iamp controlgear fitted with a non-renewable, non-resetting type protectors and for [lamp
controlgear with renewable type thermal protectors, only, one test is carried out.

Compliance is achieved if the highest temperature 6f any part of the lamp controlgear sufface
does|not exceed the marked value.

An opjershoot of 10 % of the marked valueds“permissible within 15 min after the protection
mearns has operated. After that period, thesmarked value shall not be exceeded.
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Annex D
(normative)

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

D.1 Test enclosure

The pealing tests are made In an enclosure in which the temperature of the ambient
mainfained as specified (see Figure D.1). The entire test enclosure shall be construct
heat|resistant material 25 mm thick. The test compartment of this enclosure <hall
interpal dimensions of 610 mm x 610 mm x 610 mm. The floor of the test compastment

Bir is
bd of
have
shall

meagure 560 mm x 560 mm, permitting an air space of 25 mm all around ¢he platform for

circulation of the heated air. A 75 mm heater compartment shall be provided below the flqg
the test area for the heating elements. One side of the test compartment_ may be remoyv
but shall be so constructed that it can be securely fastened to the remainder of the enclo
One pf the sides shall have a 150 mm square opening located centrally at the bottom ed
the {est compartment, and the enclosure so constructed that(the only possibility @

or of
able,
sure.
ge of
f air

circulation will be through this opening. The opening shall be covered by an aluminium shield

as shown in Figure D.1.

D.2 | Heating of enclosure

The heat source used for the test enclosure described above shall consist of four 300 W

strip

heatgrs having approximate heating surface dimensions of 40 mm x 300 mm. These ele
shall| be connected in parallel to the supply~source. The elements shall be mounted i

ents
the

75 mm heater compartment midway between the test compartment floor and the base, and so

arrarjged that they form a square with>the outside edge of each element 65 mm fro
adjagent inside wall of the enclosure. The elements shall be controlled by a sui
thermostat.

D.3 | Lamp controlgear(operating conditions

During the test, the frequency of the supply circuit shall be the rated frequency of the
contrplgear, and the voltage of the supply circuit shall be the rated supply voltage of the

controlgear. During-the test, the temperature in the enclosure shall be maintained at 40"

prior|to the test, the lamp controlgear (not energized) shall be placed in the chamber
suffigient interval of time to allow all parts to attain the temperature of the air therein.
temperature in the chamber at the end of the test differs from that at the beginning of the

the
able

lamp
lamp

D o,
5 C;
for a
f the

test,
se of

this temperature differential shall be taken into account in determining the temperature ri

the components of the famp controlgear. The famp controlgear shall supply the numbe
size of lamps for which it is intended. Lamps shall be placed outside the enclosure.

D.4 Lamp controlgear position in the enclosure

and

During the test, the lamp controlgear shall be in its normal operating position supported
75 mm above the floor of the test compartment by two 75 mm wooden blocks, and shall be
centrally located with respect to the sides of the enclosure. Electrical connections may be

brought out of the enclosure through the 150 mm square opening illustrated in Figure
During the test, the enclosure shall be so located that the shielded opening is not expos
draughts or rapid air currents.

D.1.
ed to
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D.5 Temperature measurements

The average ambient temperature in the enclosure is assumed to be the average air
temperature at positions not less than 76 mm from the nearest wall and on a level with the
centre of the lamp controlgear.

The temperature is usually measured by a glass thermometer. An alternative sensor is a
thermocouple or 'thermistor' attached to a small metal vane shielded against radiation.

Temperatures on the case are usually measured by means of thermocouples. A temperature
is considered to be constant when three successive readings, taken at intervals of 10 % of the
previpusly elapsed duration of the test (but not 1ess than 5 min intervals), indicate no chanhge.

Dimensions/n_millimetres

Hinged door

89 Radius of aluminium shield

FANAN

e

| —=~_—-150 Square opening in enclosure

\

/ALY

Thermocouples

25

610

Heat-resistant

material
Ballast supports

Heaters IEC

Figure D.1 — Example of heating enclosure for thermally protected ballasts
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Annex E
(normative)

Use of constant S other than 4 500 in ¢, tests

E.1 General

The tests outlined in this annex are intended to enable the manufacturer to prove a claimed
valugof-Sottrertham4-566-

Theoretical test temperatures T for use in ballast endurance tests are calculated |from
Equation (2) given in Clause 13.

If nolclaim is made to the contrary, S shall be taken to be 4 500 but a manufacturer may glaim
the use of any of the values in Table 4 if this can be justified by procedures A or B below.

If thg use of a constant other than 4 500 for a particular ballast has“been proved on the basis
of prpcedures A or B, then that constant may be used in endurance tests for that ballasf and
othells using the same construction and materials.

E.2 | Procedure A

The nanufacturer submits experimental data relating life expectancy to winding temperpture
for the ballast design concerned, based on enodgh samples, but no fewer than 30.

From this data, the regression line relating“temperature T to the logarithm of life expecfancy
(log L), together with the 95 % confidence:lines associated with it, are computed.

A strpight line is then drawn through the points where the 10 days and 120 days absc|ssae
intergect the upper and lower 95/% confidence lines respectively. See Figure E.1 for a typical
presgntation. If the inverse of:the slope of this line is greater than, or equal to, the cldimed
valug of S, then the latter has' been proved within 95 % confidence limits. For failure criteria,
see procedure B.

NOTE| 1 The points at{ 10 days and 120 days represent the smallest interval needed for the application [of the
confidence lines. Othér points can be used provided a similar or greater interval is covered.

NOTE| 2 Information in respect of the techniques involved and the method of calculating regression linds and
95 % ¢onfidence-limits are given in IEC 60216-1 and in IEEE 101.

E.3 | <Procedure B

The manufacturer shall test 14 new ballasts in addition to those required for the endurance
test, divided at random into two groups of seven. The manufacturer shall state the value of S
claimed and the test temperature T4 — required to achieve a nominal average ballast life of 10
days — together with the corresponding test temperature To — for a nominal average ballast
life of at least 120 days — calculated using T4, and the claimed value of S in the following
version of Equation (2):

L= i g or —=_ (E.1)
T2 T1 S 10 T2 T1 S

where
T4 is the theoretical test temperature in kelvins for 10 days;
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the theoretical test temperature in kelvins for 120 days;
the claimed constant.

Endurance tests are then carried out using the basic method described in Clause 13 on the
two groups of seven ballasts, based on the theoretical temperature T4 (test 1) and T, (test 2),
respectively.

If the current deviates by more than 15 % from the initial value measured 24 h after the
commencement of the test, the test shall be repeated at a lower temperature. The duration of
the test is calculated with the help of equation (2). Ballasts are considered to have failed if
during operation in the oven

Test
the &
logan

at temperature T» is calculated with the help of another arrangement, (E.2) of Equation (2):

S (1 1
Ly=Lo |2 (1T E.2
2~ Hexp l:loge (Tz T, H (E-2)

Care

the t¢mperature of the remaining ballast on test;

Test
impli
in teg
not b

The
temp

It is mot generally necessary to continue test 2 until all the ballasts have failed. Calculati

the 1
occu

In th
10 d
provi

e ballast becomes open-circuit;

current rating of 150 % to 200 % of the initial supply current measured after 24 h.

ithm of the individual lives at temperature T41. From this, the corresponding mean li

should be taken to ensure that the failure of.one or more of the ballasts does not &

2 is continued until such time as the mean life at temperature T, exceeds Ly; this i

een verified.

test lives shall be normalized from the actual test temperature to the theoretica
erature using the claimedconstant S.

pys might not be appropriate. In such cases, the manufacturer may adopt a longs
ding this is shorter than the appropriate endurance test period, for example, 30, 60,

120

lays In such cases the longer naminal ballast life shall be at least 10 times that @

shorter (for example, 15/150 days, 18/180 days, etc.).

reakdown of the insulation occurs, as indicated by the operation of a fast-acting fusg with

1, the duration of which shall be equal to, or greater than, 10 days, is‘continued unftil all
allasts have failed and the mean life L{ has been calculated from the mean of the

el

ffect

esult

bs that the constant S for the samplesis at least that claimed. However, if all the samples
t 2 fail before the mean life reaches Lo, then the constant S claimed for the sampleg has

test

bn of

ecessary duration of the test is simple but needs to be updated whenever a failure
S.
p case-0f ballasts incorporating temperature-sensitive materials, a nominal ballast |

fe of
r life
D0 or
f the
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95% confidence lines

> claimed value of §

slope

Regression line

logL

Figure E.1 — Assessmént of claimed value of S

|
120 days

IEC
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Annex F
(normative)

Draught-proof enclosure

The following recommendations refer to the construction and use of a suitable draught-proof
enclosure, as required for the test of lamp controlgear heating. Alternative constructions for
draught-proof enclosures are permitted if it is established that similar results are obtained.

The

three
apart
occu

The
dime
betw

which the enclosure is designed.

Ifiti

Ther

jraught-proof enclosure should be rectangular, with a double skin on top and on_at
sides, and with a solid base. The double skins should be of a perforated metal, sp
by approximately 150 mm, with regular perforations of 1 mm to 2 mm  in{diani
pbying about 40 % of the whole area of each skin.

internal surfaces should be painted with a matt paint. The threg’ principal int
nsions should each be at least 900 mm. There should be a clearantce of at least 20
ben the internal surfaces and the top and four sides of the largest lamp controlge

drau
radi

Lamy
surfa

the enclosure, as required by Annex D

the }?rforated sides. The enclosure should be at a locdtion protected, as far as possible,

b should be a clearance of at least 300 mm abave“the top of the enclosure and ar

hts and sudden changes in air temperature.lt should also be protected from sourc
nt heat.

controlgear under test should be positioned as far as possible from the five int
ces of the enclosure, the lamp controlgear with wooden blocks standing on the bottg

least
aced
eter,

ernal
mm
r for

5 required to test two or more sets of lamp controlgear in-a-large enclosure, care should
be taken that radiation from one lamp controlgear cannot affect’any other.

ound
from
es of

ernal
m of
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Annex G
(normative)

Explanation of the derivation of the values
of pulse voltages

G.1 Pulse voltage rise time T

The Eulse voltage rise ume T Is Intended 10 Shock-exciie the mnput filter of the mveriof and
prodlice a "worst-case" effect. The time of 5 us is chosen to be less than the rise.timel of a

very poor input filter.

T=n+LC G.1)

wherg

L is[the input filter inductance;
C is|the input filter capacitance.

G.2 | Long-duration pulse voltages

The peak value for long-duration pulse voltages is\given as two times the design voltage| See
Figune G.2.

For 13 V and 26 V invertors, this gives a voltage applied to the invertor as follows:

(13 42) + 15 = 41 and
(26 q 2) + 30 = 82.

NOTE| Fifteen and 30 are the maximum values of the voltage ranges of 13 V and 26 V invertors respectively

G.3 | Short-duration pulse voltages

o

The peak value for short-duration pulse voltages is given as eight times the design voltag

For 13 Vand 26 V invertors this gives a voltage applied to the invertor as follows:

(13 484 15 = 119 and
(26 x 8) + 30 = 238 .

NOTE Fifteen and 30 are the maximum values of the voltage ranges of 13 V and 26 V invertors respectively.
G.4 Measurement of short-duration pulse energy

Explanations referring to the choice of values for the components of the circuit for measuring
short-duration pulse energy illustrated in Figure G.1.

The discharge shall be made aperiodic in order that the Zener diode receives one pulse only.
Consequently, the resistance R shall be sufficiently large to ensure that:

a) the influence of the self-inductance L of the circuit, due to the wiring, is sufficiently small;
this implies that the time-constant L/R is definitely smaller than the time constant RC;
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b) the maximum value of the current (which may be assessed by (Vpk — V2)/IR)) should be
compatible with the good operation of the Zener diode.

On the other hand, this resistance R should not be too large if the pulse has to remain short-
lived.

With a total inductance of 14 pH to 16 puH (as indicated in the text of Figure G.1) and the
values for C indicated below, it appears that the previous conditions may be fulfilled with
values of R of the order of magnitude of 20 Q for an invertor whose design voltage is 13 V
rising to about 200 Q for a design voltage of 110 V.

It should be noted that it is not necessary to insert a separate inductance L in the circpit of
Figune G.1.

Assuming an aperiodic discharge, the value of the capacity C is related to_the enerdy Ez
applied to the Zener diode (which takes the place of the invertor) and to thecvoltages invplved
by the expression:

E;

(Vpk -Vz = Vet )X Vz

C= G.2)

wherp
is the peak voltage initially applied to capacitor G;
Vz |is the voltage of the Zener diode;

Vet | is the final voltage on capacitor Cr.

Let us denote by

V4 | the design voltage of the invertor to be tested;
Vmax| the maximum value of its rated,voltage range (1,25 Vy);

one Will choose

Vz F Vmax (the best possible’approximation);

Vok T8 Va + Vmax

and, moreover, Vg7 'will remain equal to or less than 1 V.

This [last condjtion allows this voltage V.t to be neglected with respect to the diffefence

(Vpk - Vz)<and one may thus write

E
C = z

(G.3)

(Vpk -Vz )X Vz

With the values for the voltages indicated above and with the prescribed conditions
Ez = 1 mJ, the expression of C becomes

C (uF) = 15 (G.4)

V4 % Viax

On the other hand, a minimum value for the capacity Ct may be computed starting from
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Ez = CT VCT VZ (G.5)

and, adopting 1 mJ for Ec and 1V for V-1, we are led to

1 000

Vmax

Cr (wF)+ (G.6)

Considering the case where Vpax = 1,25 V4, the values of capacities C and Ct may then be
expressed as a function of the design voltage V4 as follows:

100
C (uF)+ — G.7)
(Vd )
and
800
Ct (uF)+— G.8)
Vg
S R L
— — O °
z
Cappcitor generating pulse, c ==
chailged to Vpx ZSDa D,
=C7
O,
High-resistance voltmeter
IEC
Key
R resistance of the circuit\(for the discussion on its value, see Annex G)
L inductance representing the self-inductance of the circuit (it is thus not necessary to materialize if by a
separate elementiin this measuring circuit)
4 Zener diode) whose voltage V, will be chosen as near as possible to the maximum value voltage |range
(Vmax)
(o} capacitor initially charged to a voltage V , equal to eight times the design voltage of the invertgr and
intended to deliver an energy of 1 mJ into the diode Z 2
T integration capacitor chosen so that after discharge, the voltage V on it is equal to or less than 1 V. ®
1 reverse current by-pass diode, PIV rated 20 times design voltage, fastt | and t . 200 ns.
D, reverse blocking diode, preferably fast switch off with ¢, 200 ns.
S ON/OFF switch, whose blade bounce time is longer than discharge time. Semiconductor switch may be
used as an alternative.
\Y voltmeter (normally electronic) with input resistance higher than 10 MQ

Table G.1 refers to the most popular design voltages. It gives:

1) the values of capacities C and C; resulting from the equations indicated above for the case where
Viax = 1,25 V4

2) the values of the resistance R securing the time constants L/R and RC the relation:
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L
— =0,05RC
R
when L is assumed to be 15 pH.
It should be noted that such resistances R limit the maximum current to the order of magnitude of 4,5 A.
3) the time constants RC which allow the order of magnitude of the pulse durations to be assessed.
28 As indicated in Annex G, the value of its capacity is given by
C[(uF) (100 if V, 1,25,
ur) = or MVmax =1 d
Vg x Vinax L (Vd )2 J
b Aglindicated in Annex G, the minimal value of its capacity (corresponding to a voltage equal to ¥ V)\s givgn by
1000 800 .
C{ (uF) = or | —if V., = 1,25V
max Vd
Thlis capacitor shall be of a non-electrolytic type so that a voltage is not induced by the dielectric film befdre the
inifial charge.
Figure G.1 — Circuit for measuring short-duration pulse energy
Table G.1 — Component values for measurement of pulse energy
Degsign voltage Capacitance C Capacitance C Resistance R Time constant$ RC
\% uF uF Q us
13 0,59 615 22,5 13,3
26 0,15 30/8 45 6,7
50 0,04 16 87 3,5
110 0,008 3 7,3 190 1,6
As mentioned before, the values of C; appearing in this table are minimum values. Larger capacities may be
used|provided that the reading of the voltage V on the voltmeter may still be made in good conditions. If V|volts
are r¢ad, the energy applied to the Zener diode will be given by the expression: E, = C; Vi V,
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A
TH,
1
Powirns:tupply Inverter
under
PSU, D test
1
P~ I
. Il
\ { Il
:I
S ~
[ 2]
D
Power §upply RLC Rulse
unit {
duration
PSU, recorder
TH, B

IEC

a) Example of a circuit for producing long=duration pulses

Key

PSU,| power supply unit 2P

PSU,| power supply unit adjusted to maximum of input.voltage range b

TH, main switching thyristor used to apply voltage-pulse to the invertor ©

TH, thyristor controlling the action of the relay RLC.

D, reverse current by-pass diode for(iH, d

D, blocking diode for PSU,.®

RLC pulse termination relay with contacts K.

R and|C spark suppressior components. Suggested values are 100 Q and 0,1 pF (for 26 V invertors).

S, switch used as ON/OFF or reset control.

a8 Cdpable of supplying maximum pulse voltage required (maximum of nominal voltage range + x times design
vo|tage) with pulse current demanded by invertor at this voltage with 2 % regulation (no load to full load)

b Prgferably both PSUs should be fitted with current limits to prevent damage in the event of the invertor|under
tegt breaking down.

¢ Mclly CUITTTTTTUTI t:lylibtulb D:IUU:d bc auitabic fUI “Iib JUb ThUy th“ hCIVU a tuIII'UII t;IIIU Uf abuut 1 o and

adequate pulse current capability.

twice the maximum pulse voltage.

Allows initial oscillatory transients to operate. Shall be fast type (200 ns to 500 ns) with voltage rating equal to

¢ Prevents output impedance of PSU2, loading voltage pulse source (PSU1). Shall be fast type (approximately 1

us

turn off) with voltage rating equal to twice the maximum pulse voltage.

The delay system for securing the correct duration of the pulse is not represented on the Figure G.2 a). It shall
ensure the triggering of thyristor TH, 500 ms after the action of TH,, account being taken of the operating time of
the relay (see Figure G.2 b))
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Thyristors gate signals:

Gate current

Thyristor
I__ Gate current pulse time —’l Timer  9atesignal THs
0 500 ms
Gate current ]\ )
Thyrls?or 2
| Time gate signal
Retay operate e —=|  |=—

IEC
b) Time behaviour of the thyristors TH, and TH,

Figure G.2 — Suitable circuit for producing and applying long-duration pulses
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Annex H
(normative)

Tests

H.1 Ambient temperature and test room

H.1.1 Measurements shall be made in a draught-free room and at an ambient temperature

e fon o A
withiptheTangeof 20— Cto27°C:

For those tests which require constant lamp performance, the ambient temperature” around
the 1amp shall be within the range of 23 °C to 27 °C and shall not vary by mére than|1 °C

Apart from the ambient temperature, air circulation also influences the temperatyre of

H.1.3 Before measuring the resistance of a winding in the cold ‘state, the lamp controjgear
shalllbe left in the test room for a sufficient time prior to the testto ensure that it reachep the

may be differences in the ambient temperatures‘before and after heating of the [lamp
Igear. This is difficult to correct because thetemperature of the lamp controlgealr will
lag behind the changed ambient temperature. An @additional lamp controlgear of the type o be
tested shall be installed in the test room and its’cold resistance measured at the beginning

Ts for

ining
mperature.

The gbove difficulties can be eliminated by carrying out the measurements in a tempergture-
stabilized room, for which no corrections are necessary.

H.2 | Supply voltage.and frequency

H.2.1 Test voltage’and frequency

Unle$s otherwise"specified, the controlgear to be tested shall be operated at its de¢sign
voltape and the'reference ballast at its rated voltage and frequency.

H.2.2 Stability of supply and frequency

Unless otherwise specified, the supply voltage, and, where appropriate for the reference
ballasts, the frequency shall be maintained constant within +0,5 %. However, during the
actual measurement, the voltage shall be adjusted to within +0,2 % of the specified testing
value.

H.2.3 Supply voltage waveform for reference ballast only

The total harmonic content of the supply voltage shall not exceed 3 %, harmonic content
being defined as the root-mean-square (r.m.s.) summation of the individual components using
the fundamental as 100 %.
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H.3 Electrical characteristics of lamps

The ambient temperature may affect the electrical characteristics of lamps (see Clause H.1).
In addition, lamps show an initial spread of characteristics independent of the ambient
temperature; furthermore, such characteristics may change during the lamp’s life.

For measurement of lamp controlgear temperatures at 100 % and 110 % of rated supply
voltage, it is sometimes possible (for example, for chokes used in starter-operated circuits), to
eliminate the influence of the lamp by operating the lamp controlgear at a short-circuit current
equal to the value obtained with a reference lamp at 100 % or 110 % of rated voltage. The
lamp_is short-circuited and the supply voltage adjusted so that the required current pgsses
through the circuit.

In case of doubt, the measurement shall be made with a lamp. These lamps shall_ be sel¢cted
in the same manner as reference lamps, but disregarding the narrow tolerances on [lamp
voltape and wattage as required for reference lamps.

Whenp assigning the temperature rise of a lamp controlgear, the current flowing through the
winding being measured shall be recorded.

H.4 | Magnetic effects

Unles$s otherwise specified, no magnetic object shall be allowed within 25 mm of any fage of
the rgference ballast or the lamp controlgear under test:

H.5 | Mounting and connection of reference lamps

In order to ensure that the reference lamps repeat their electrical values with the greatest
cons|stency, it is recommended that theslamps be mounted horizontally and be allowed to
remain permanently in their test lampholders. As far as identification of lamp contro|gear
term1na|s will permit, reference lamps should be connected in circuit maintaining the polarity
of th¢ connections used during ageing.

H.6 | Reference lamp stability

H.6.1 A lamp shall *be brought to a condition of stable operation before carrying out
meagurements. No.swirling shall be present.

H.6.3 The-.characteristics of a lamp shall be checked immediately before and after [each
seriep of tests.

H.7 Instrument characteristics

H.7.1 Potential circuits

Potential circuits of instruments connected across the lamp shall not pass more than 3 % of
the nominal running current.

H.7.2 Current circuits

Current circuits of instruments connected in series with the lamp shall have a sufficiently low
impedance such that the voltage drop shall not exceed 2 % of the objective lamp voltage.
Where measuring instruments are inserted into parallel heating circuits, the total impedance
of the instruments shall not exceed 0,5 Q.
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H.7.3

RMS measurements

Instruments shall be essentially free from errors due to waveform distortion and shall be
suitable for the operating frequencies. Care shall be taken to ensure that the earth
capacitance of instruments does not disturb the operation of the unit under test. It may be
necessary to ensure that the measuring point of the circuit under test is at earth potential.

H.8

Invertor power sources

Where lamp controlgear are intended for use from battery supplies, it is permissible to

oo d o ooavor ooieso than o bhott aravddad that th

subs
equi

NOTE|
across

battery.

H.9

Whe
shall
data

H.10

Refe

H.11

H.11

h measured in accordance with the requirements given in IEC,60921, reference ba

sheets in IEC 60081 and IEC 60901.

rence lamps shall be measured and selected as outlined in IEC 60921 and havsg
characteristics specified on the appropriate lamp.data sheet in IEC 60081 and IEC 60901

Sinc

recolmnmended between switch-off and measurement of resistance. It is ther
recomnmended that the coil resistance be determined as a function of the elapsed time,
whiclh the resistance at.the moment of switch-off can be established.

H.11

Conn
switc
resis

Hta o d o athaor a L a a-—correa—imanadan
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alent to that of a battery.

A non-inductive capacitor of appropriate rated voltage and with a capacitance of at least 50-uF, coni
the supply terminals of the units under test normally provides a source impedance simulating thg

Reference ballast

have those characteristics specified both in that standard and on the appropriate

Reference lamps

Test conditions

1 Resistance measurement delays

the lamp controlgeat<smay cool rapidly after switch-off, a minimum deld

2 Electrical resistance of contacts and leads

ections(shall be eliminated from the circuit wherever possible. If switches are us
h from-operating to test conditions, a regular check shall be made to verify that co
ances in the switches remain sufficiently low not to affect the test results. Due ac

e is

ected
t of a

lasts
lamp

b the

y is
efore
from

bd to
ntact
tount

shall

also be taken of the resistance of any connecting leads between the lamp contro

gear

and t

he resistance measuring instruments.

To ensure an improvement in measuring accuracy, it is recommended to apply the so-called
four-point measurement with double wiring.

H.12 Lamp controlgear heating

H.12.1 Built-in lamp controlgear

H.12.1.1 Temperatures of lamp controlgear parts

The lamp controlgear shall be placed in an oven as detailed in Clause 13 for the thermal

endu

rance test of windings.
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The lamp controlgear shall function electrically in a manner similar to that in normal use at
rated supply voltage, as detailed in H.12.4.

The oven thermostats are then regulated in such a way that the internal temperature of the
oven attains a value such that the temperature of the hottest winding is approximately equal
to the claimed value of t,,.

After 4 h, the actual temperature of the winding is determined by the "change-in-resistance"
method (see Clause 13, Equation (1)) and, if the difference with the value t,, is more than
+5 K, the oven thermostats are readjusted to approximate as closely as possible the ¢,
temperature.

After[thermal stability has been obtained, winding temperatures are measured, if pessible by
the ‘lchange-in-resistance"” method (see Clause 13, Equation (1)) and, in other “cases$, by
mearns of a thermocouple or the like.

Afterf measuring the winding temperature of the lamp controlgear at supply. voltage of 100 %
of the rated voltage, the supply voltage is increased to 106 % of rated” voltage. After thermal
stability has been obtained, the temperatures of lamp contolgear parts ‘shall comply with the
requirements indicated in the relevant Part 2 of IEC 61347.

H.12|1.2 Temperature of lamp controlgear windings

For lamp controlgear for which a temperature rise of the windings under normal conditigns is
claimed, the test arrangement is as follows:

The famp controlgear shall be placed in a draught:proof enclosure as detailed in Annex K, the
lamp|controlgear being supported by two wooden blocks as shown in Figure H.1.

The wooden blocks shall be 75 mm high, #0 mm thick and of a width equal to, or greater fhan,
the width of the lamp controlgear. Furthermore, the blocks shall be positioned with the
extreme end of the lamp controlgear aligned with the outer vertical sides of the block.

Where the lamp controlgear -consists of more than one unit, each unit may be tested on
separate blocks. Capacitors, junless enclosed with the lamp controlgear case, shall npt be
placed in the draught-proof enclosure.

The Jamp controlgear-shall be tested under normal conditions at rated supply voltaggd and
frequency until steady temperatures are obtained.

Winding temperatures are measured, if possible by the "change-in-resistance"” method|(see
Clause 13,"Equation (1)).

H.1212——Independentlamp-controlgear

The lamp controlgear shall be placed in a draught-proof enclosure as detailed in Annex F, the
lamp controlgear being mounted in a test corner consisting of three dull-black painted boards
15 mm to 20 mm thick and arranged so as to imitate two walls and the ceiling of a room. The
lamp controlgear is secured to the ceiling of the test corner as close as possible to the walls,
the ceiling extending at least 260 mm beyond the other sides of the lamp controlgear.

Other test conditions are the same as specified for luminaires in IEC 60598-1.

H.12.3 Integral lamp controlgear

Integral lamp controlgear are not separately tested for limitation of lamp controlgear heating
because they are tested as part of the luminaire in accordance with IEC 60598-1.
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H.12.4 Test conditions

For the test under normal conditions, where lamp controlgear are operated with appropriate
lamps, these shall be placed in such a way that the heat generated does not contribute to the
heating of the lamp controlgear.

Lamps to be used for the limitation of lamp controlgear heating tests shall be deemed to be
appropriate if, when associated with a reference ballast and operating in an ambient
temperature of 25 °C, the lamp’s running current does not deviate by more than 2,5 % from
the corresponding objective values given in the relevant IEC lamp standard, or declared by
the manufacturer for those lamps not yet standardized.

It is |permitted, at the manufacturer’s discretion, for reactor type lamp controlgear (simple
chokg impedance in series with the lamp), that the test and measurement be made“withput a
lamp| provided that the current is adjusted to the same value as found with the tamp at rated
supply voltage.

With [a non-reactor type lamp controlgear, it is necessary to ensure thatwrepresentative Igsses
are gbtained.

For [starterless lamp controlgear with transformer parallel eathode heating, and where
IEC 60081 and IEC 60901 show that lamps of the same rating ,are available with either low or
high |resistance cathodes, the tests shall be carried out using lamps having low resisfance
cathgdes.

Dimensions in millimetres

Ballast

Wooden support

IEC

(£1,0 mm tolerance on dimensions)

Figure H.1 — Test arrangement for heating test
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Annex |
(normative)

Additional requirements for built-in magnetic ballasts
with double or reinforced insulation

2015

1.1 General

This pNnex applies 10 magnetic ballasts for bullding-in having double or reinforced Insulagon.
1.2 Terms and definitions

For the purposes of this annex, the following terms and definitions apply.

1.2.1

builtfin ballast with double or reinforced insulation

ballapt in which accessible metallic parts are insulated from live parts by double or reinfgrced
insulation

1.2.4

basi¢ insulation

insulftion applied to live parts to provide basic protectioh against electric shock

1.2.5

supgdlementary insulation

indegendent insulation applied in addition™to basic insulation in order to provide protegction
against electric shock in the event of a failure of basic insulation

1.2.6

douhle insulation

insulation comprising both basic-insulation and supplementary insulation

1.2.7

reinforced insulation

single insulation system applied to live parts, which provides a degree of protection against
electfic shock equivalent to double insulation

Note | to entry.\".The term “insulation system” does not imply that the insulation shall be one homogeneous [piece.
It may|l comprise several layers, which cannot be tested singly as supplementary or basic insulation.

1.3 Generalrequirements

Ballasts with double or reinforced insulation shall be provided with a thermal protector which
cannot be bridged or removed without the means of a tool; moreover, any failure of the
protection device shall result in an open circuit condition only.

This should be declared by the manufacturer of the protector.
Use of a non-resetting device is accepted.

Ballasts with double or reinforced insulation shall also comply with Annex B of this standard
but the turns to be short circuited shall be those located as far possible from the thermal
protector.


https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

IEC 61347-1:2015 © IEC 2015 -85 -

Moreover, at the end of the tests, the ballasts shall comply in addition to Clause 1.10 but with
the values of the dielectric strength test voltages reduced to 35 % of the value requested in
Table 3 and the insulation resistance shall not be less than 4 MQ.

1.4

General notes on tests

Clause 5 applies.

1.5

Clau

1.6

In aqg

reinforced insulation shall be identified by the symbol:

The
catal

1.7

In addition to the requirements of Clause 10" of this standard, it shall not be possible fo
test finger to make contact with metal parts protected by basic insulation only.

Classification

e 6 applies

Marking

dition to the markings mentioned under 7.1 of this standard, ballasts with doub

@[SOURCE: IEC 60417-6295 (2014£09)]

meaning of this marking should be explained, in’the manufacturer's literatur
bgue.

Protection against accidental contact with live parts

le or

e or

r the

This [requirement does not necessarily imply that the live parts shall be isolated from the test
fingef by double or reinforced insulation.

1.8 Terminals

Clause 8 applies.

1.9 Provision for earthing

In addition, ballasts with double or reinforced insulation shall have no protective earthing
terminal

.10 Moisture resistance and insulation

Clause 11 applies.

1.11

High-voltage impulse test

Clause 15 of IEC 61347-2-9:2012 applies for HID ballasts.
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Thermal endurance test for windings of ballasts

thermal endurance test is carried out according to Clause 13.

2015

Devices for limiting the temperature shall be bridged before the thermal endurance test.
Specially prepared samples may be necessary.

After the test, when the ballasts have returned to ambient temperature, they shall satisfy the
following requirements.

a) Atrated \Inlfngo’ at least six ballasts out of seven shall start the same I:\mp and the

.13

Clau

.14

Clau

.15

Clau

reinfprced insulation, the corresponding values given for luminaires in |IEC 60598-1:
apply.
For |cases where al higher impulse withstand category is required, see Annex

IEC $0598-1:2014.

.16

Clau

1.17

a
a
T
b) Fpr all ballasts, the insulation resistance between the winding and the) ballast
n
A
c

c current shall not exceed 115 % of the value measured before the test, as desc
bove.

his test is to determine any adverse change in ballast setting.
easured at approximately 500 V d.c., shall be not less than 4 MQ.

[I ballasts shall withstand a dielectric strength test between the winding and the b
bse, for 1 min, with the appropriate values of Table 3 reduced tor85 %.

Ballast heating

be 14 of IEC 61347-2-9:2012 applies.

Screws, current-carrying parts and connections

e 17 applies.

Creepage distances and clearances

e 16 applies with the following addition: For built-in ballasts, provided with doub

Resistance to heat and fire

e 18 applies.

lamp
ribed

rase,

hllast

le or
2014

V of

Resistance to corrosion

Clause 19 applies.
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Annex J
(normative)

Schedule of more onerous requirements

This annex applies to amended clauses containing more serious/critical requirements which
require products to be retested.

NOTE Clauses marked ‘R’ and scheduled in this annex will be included in future amendments/editions.
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Annex K
(informative)

Conformity testing during manufacture

General

2015

The tests specified in this annex should be carried out by the manufacturer on each control

gear
varia
and
by lo

More
samy
these

’

ions in material and manufacture. These tests are intended not to impair the prop
he reliability of the control gear and they may vary from certain type tests in the_star
wer voltages used.

tests may have to be conducted to ensure that every control gear conforms wit
le approved under the type test to this specification. The manufacturer should detern
tests from his experience.

Withiln the framework of the quality manual, the manufacturer may vary this test procs

and i
at an

s values to one better suited to his production arrangements and may make certain
appropriate stage during manufacture, provided it canbe’proved that at least the

degreée of safety is ensured as specified in this annex.

K.2

Elec
Tabl

Testing

rical tests should be conducted on 100“% of all units produced as schedulq
K.1. Failed products are to be quarantined for scrap or re-working.

able
rties
dard

n the
mine

dure
tests
fame

d in
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K.3 Additional dielectric strength tests for controlgear with protection against
pollution by the use of coating or potting material

100 % of manufactured lamp controlgear with protection against pollution by the use of
coating or potting material should be subjected to an electric strength tests according to
Clause 12 with the following modification.

Initially, not more than half of the prescribed test voltage is applied, then it is raised with a
steepness not exceeding 1 560 V/ms to the full value which is held for 1 s.

The 1|ripping current should not exceed 100 mA.

NOTE| Tripping of the current sensing device is regarded as a flashover or breakdown.
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Annex L
(normative)

Particular additional requirements for controlgears providing SELV

L.1 General

This annex applies to controlgears for use as SELV supply for luminaires. It consists of the
relev, i =4 i - - iated
ormers and IEC 61558-2-6 for safety isolating transformers. In addition, for contralgears
containing HF-transformers, relevant requirements of IEC 61558-2-16 also apply.

L.2 | Terms and definitions
For the purposes of this annex, the following terms and definitions apply.

L.2.1
short-circuit proof controlgear
contrpolgear not exceeding the specified temperature limits whien overloaded or short-circyited,
and Wwhich continues to meet all requirements of this standard after removal of the overlopd or
short-circuit

L.2.2
non-jnherently short-circuit proof controlgear.
shorfrcircuit proof controlgear equipped with a,protective device which opens the input djircuit
or the output circuit, or reduces the currentin the input circuit or the output circuit whep the
controlgear is overloaded or short-circuited and which continues to meet all requiremernts of
this g§tandard after the removal of the .overload or short circuit and, if possible, after resgtting
or replacing of the protective device

Note 1 to entry: Examples of protective devices are fuses, overload releases, thermal fuses, thermal| links,
thermal cut-outs and PTC resistors,.automatic break-off mechanical devices and fuses as printed circuits or grinted
circuit{boards.

Note 4 to entry: In case of protection by a device which can neither be replaced nor reset, the wording “coptinue
to meet all requirements(of) this standard after removal of the overload” does not imply that the contrplgear
continpes to operate.

L.2.

inherently short-circuit proof controlgear
shorfrcircuit=proof controlgear not equipped by construction with a device to protecf the
controlgear and in case of overload or short circuit, , does not exceed the spetified
tempgratare limits and continues to operate and meet all the requirements of this standard
after the removal of the overload or short circuit

L.2.4

fail-safe controlgear

controlgear which, under abnormal conditions, permanently fails to function by the interruption
of the input circuit but presents no danger to the user or surroundings

Note 1 to entry: Any non-resetting and non-replaceable protective device may be used.

L.2.5

non short-circuit proof controlgear

controlgears intended to be protected against excessive temperature by means of a protective
device not provided with the controlgear, and which continues to meet all the requirements of
this standard after the removal of the overload or short circuit and resetting of the protective
device
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L.2.6
separating HF transformer
component part of the controlgear for which the rated frequency is much higher than the

supply frequency

Note 1 to entry: This HF-transformer can be the separation between the input and output circuit(s) in the
controlgear.

L.3 Classification

Controlgears are classified as follows.

a) According to their protection against electric shock

rndependent controlgears are classified as follows:

Class | controlgears;
Class Il controlgears;

Class lll controlgears.

According to the short-circuit protection or protection against abnormal use
Controlgears are classified as follows:

—| non-inherently short-circuit proof controlgear;

—| inherently short-circuit proof controlgear;

—| fail-safe controlgear;

—| non-short-circuit proof controlgear.
L.4 | Marking

When symbols are used, they shall be as-follows (see Table L.1):
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Table L.1 — Symbols for marking if marking is used

PRI Input
SEC Output
[ Direct current [SOURCE: IEC 60417-5031(2002-10)]

N Neutral

— Single phase

— Fuse link (add symbol for time-current characteristic) [SOURCE: IEC 60417-5016

(2002-10)]

t Reted-medmum-ambiepnttemperatire

% Frame or core terminal [SOURCE: IEC 60417-5020(2002-10)]

g Fail-safe lamp controlgear [SOURCE: IEC 60417-5156 (2003-08)]
e o (D

Non-short-circuit proof lamp controlgear [SOURCE: IEC 6041726223 (2002-10)]

o
% o @D} 5220 (2002-10)]

Short-circuit proof lamp controlgear (inherently or noh-inherently) [SOURCE: IEC 60#17-

\%) Safety isolating lamp controlgear (SELV lamp controlgear) [SOURCE: IEC 60417-5222
(2002-10)]

L.5 | Protection against electric shock

Contfrolgears providing SELV shall, iniaddition to the requirements given in 10.3 and
comply with relevant requirements.specified in 9.2 of IEC 61558-1:2005.

Compliance is checked by thetest described in 9.2 of IEC 61558-1:2005.

L.6 | Heating

Contfolgear providing SELV and their supports or mounting surfaces shall not
excegsive température in normal use.

10.4,

attain

Compliance'is checked by the relevant tests of Clause 14 of IEC 61558-1:2005, but with the

followingsadjustments.

— In 14.1, 10th paragraph:
replace 10 % by 6 %;
— Replace Table 1 by the following Table L.2:
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Table L.2 — Values of temperatures in normal use

Parts Temp?éature
Case of capacitor
- ift is marked t.c
- ift is not marked 50
Windings (with bobbins and laminations have contact), if the winding
insulation is
— of class A material 2 100
— of class E material 115
—  ¢of class B material 120
—  ¢f class F material 140
— ¢f class H material 166
—  gf other material ° _

o o
mo - s =

a8 The material classification is in accordance with IEC 60085 or IEC 60317-0-1 or equivalent standard.

he maximum temperature of capacitor, bridging the separation transformer, shall be lower than 50 °C i
bt marked, in case t, is marked, the maximum temperature is t. For‘ether components, see Table 14.1 o
EC 60598-1:2014.

material other than those specified in IEC 60085:2007 under Class A, E, By F’and H are used, they
ithstand the tests of 14.3 in IEC 61558-1:2005.

shall

- I

|
-

1

- I

For moulded-in transformers-spécially prepared, samples provided with thermocouples

be s

L.7

Cont

whiclh may o€cur in normal use.

Com

replace the reference to "18.3" by "L.8.3" of this annex.

replace the references to "14.2, 19.12.3 and 26.3" by "Clause L.6" of this annex, and

replace the references to "18.14(18.2, 18.3" and "18.4" by "Clause L.8" of this annex.

14.1, second paragraph from the end:

14.3, first paragraph:

14.3.4, first paragraph:

bmitted for testing.

Short-circuit.and overload protection

rolgears providing SELV shall not become unsafe due to short-circuits and over

bliance is checked by the relevant tests of Clause 15 of IEC 61558-1:2005, but wit

shall

oads

h the

folloy

/ing :adliuefmnnfc'

— In 15.1, second paragraph:

replace the reference to "14.1" by "Clause L.6" of this annex.

— In 15.1, second paragraph after Table 3:

replace the reference to "Clause 9" by "Clause 10" of this standard.

— In 15.1, third paragraph after Table 3:

replace the reference to "18.3" by "L.8.3" of this annex.

— 15.3.4 is not applicable.

— In 15.5.1, third paragraph:

replace the references to "14.1" by " Clause L.6" of this annex.
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L.8

L.8.1

Insulation resistance and electric strength

General

The insulation resistance and the electric strength of controlgears providing SELV shall be

adeq

uate.

Compliance is checked by the tests of Clauses 11 and 12 and Subclauses L.8.2 and L.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.

L.8.2 Insulation resistance
Insulption resistance is measured with a d.c. voltage of approximately 500 M applied, the
meagurement being made 1 min after application of the voltage.
The insulation resistance shall be not less than that shown in Table L.3:
Table L.3 — Values of insulation resistances
Insulation
Insulation to be tested resistance
M(]
Betwgen input circuits and output circuits 5
Betwgpen metal part of class Il convertors which are separated ffom live parts by basic insulation 5
only pnd the body
Betwgen metal foil in contact with the inner and outer susfaces of enclosures of insulating material 2
L.8.3 Electric strength
Immgediately after the test of L.8%2; the insulation is subjected for 1 min to a voltage of
substantially sine-wave form at-rated mains frequency. The value of the test voltage anf the
points of application are givenjin Table L.4.
NOTE| In Annex M, test voltages are given for controlgear intended to be used in luminaires where a higher
availapility is called by one of the Parts 2 of the IEC 60598 series.
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Table L.4 — Table of dielectric strength test voltages for controlgears
intended for use in impulse withstand Category Il

Working voltage
V a

Application of dielectric strength test voltage °
<50 <150 > 150 600 1000
<300

1) Between live parts of input circuits and live parts of output 500 2 000 3000 4 200 5000
circuits (double or reinforced insulation)

2) Quer basic or sunpplementary insulation hetween: LA 4 a —eah

-+

500

[«
[«
N

a) live parts having different polarity as in normal use, i.e.
not under fault condition. Test not applicable within the
same winding;

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

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

d) live parts and an intermediate conductive part;
e) intermediate conductive parts and the body;
f) each input circuit and all other input circuits connected

together.
3) Over reinforced insulation between the body and live 500 2 000 3000 4 200 5000
parts
2 \Vjalues of dielectric strength test voltage for intermediate values of working voltage are founfl by

riterpolation between tabulated values, except for the¢span 150 V to 300 V.

br the construction according to 19.12.3 b) and»26.2.4.1 of IEC 61558-1:2005 test b), the voltage is
ultiplied by the factor of 1,25. For the construetion according to 26.2.4.2 of IEC 61558-1:2005, the voftage
multiplied by the factor 1,35.

o
-3 T

@D

L.9 | Construction

The ¢onstruction of transformers used in controlgears providing SELV shall be such that|they
comply with all relevant\'parts specified in 19.12 of IEC 61558-1:2005, and Clause 19 of
IEC $1558-2-6:2009-with the exception of 19.1.6 for controlgears other than independent,

If, hqwever, insulated winding wires are used for controlgear with an input voltage of tp to
300 Y, the dielectric strength test voltage is limited to 3 kV for raw material.

In agldition, for separating HF transformers the relevant requirements of Clause 19 of
X ' than

independent given in 19 1.3.7 of IEC 61558 2- 16 2009

Compliance is checked by inspection and measurement.

L.10 Components

Components used as protective devices in controlgears providing SELV shall comply with
relevant requirements given in 20.6, 20.7, 20.8, 20.9, 20.10 and 20.11 of IEC 61558-1:2005.

Compliance is checked by inspection and the relevant test described in IEC 61558-1.
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L.11 Creepage distances, clearances and distances through insulation

Creepage distances and clearances shall be not less than the values shown in Clause 16. For
distances through insulation Table L.5 shall apply. In addition transformers which form an
integral part or used in a controlgear providing SELV shall comply with relevant requirements
and tests given in Clause 26 of IEC 61558-1:2005 (pollution degree P3 is not required for
lamp controlgear).

Distances through insulation within opto-couplers complying with the requirements for double
or reinforced insulation according to IEC 60950-1, are not measured, if the individual
insulation is adequately sealed and if air is excluded between individual layers of the material.
Othefwise, the distance through insulation between the input and output of the opto-éoupler
shalllbe at least 0,4 mm. In both cases the tests according to Clause L.8 shall apply.

NOTE| Further information regarding creepage distance, clearances and distances through insulation cpn be
found|in Annexes A, C, D, M, N and P of IEC 61558-1:2005.

Table L.5 — Distances through insulation (DTI) for the
impulse withstand category Il / material group Illa (175/CTI < 400)

Pollution dégree 2; dimensions in millietres

i ac
Measurement Working voltages
Distance through Other
insulation Through than S 2540
winding through 50 100 150 25
enamel ® | winding <
enamel
1) Hasicf X X No requirement of thickness
2) Yupplementary f X X 0,149 0,154 0,254 0,444
[0,05] © [0,05] © [0,08] © [0,13] ¢
3) Feir}fciljcedb(?xcludipg t « « 0.2 d 03 d 0.5 d 0.8d¢d
ifsulation between inpu Tiie Tie e e "ody e
and output circuits) [0.1] [0.1] [0,15] [0,24]

NOTE The values of this table applicable to impulse withstand category Ill are given in Annex T, Table T.3

2 Hor working voltages exceeding 250 V, see IEC 61558-1.

b Measurement through.Winding wire enamel if at least one winding is constructed with wire complying with at
Igast Grade 1 of IEC.60317-0-1.

o
<

alues of distances” through insulation may be found for intermediate values of working voltage
terpolation between the values in the table. No values are required for working voltages below 25 V a
pltage test.of Table L.3 is considered sufficient.

L

4 Hor solid-instlation.

€ In cdse-of insulation consisting of thin sheets.

f When-double insulation-is rnqnnrnrl between |nn||f and r\||fn||f unnrhnne the total thickness H'\rr\nnh mnsulhtion

shall be the same as shown in row 3) whether measured d|rect|y or V|a metals parts, with the except|on of
insulated wires (see 19.12 of IEC 61558-1:2005).
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Dielectric strength test voltages for controlgear intended
for the use in impulse withstand Category lil

Table M.1 is intended to be used in cases where a controlgear is designed for the impulse
withstand Category Ill for use in luminaires where a higher availability is called for by one of

the Parts 2 of the IEC 60598 series.
NOTE]| For further information, see Annex U of IEC 60598-1:2014.
Table M.1 — Table of dielectric strength test voltages for controlgears
intended for use in impulse withstand Category lll
Application of dielectric strength test voltage® Working voltage®
V
< 50 <150 > 150 600 11000
<300
1) Between live parts of input circuits and live parts of 500 2,800 4 200 5000 51500
dutput circuits (double or reinforced insulation)
2) |Over basic or supplementary insulation between: 250 1400 2100 2 500 2700
i.| live parts of different polarity; test not applicable
within the same winding;
ii.| live parts and the body if intended to be connected {o
protective earth;
iii.| accessible conductive parts and a metal rod ©f the
same diameter as the flexible cable orxeord (or
metallic foil wrapped round the cord) insgrted inside
inlet bushing, cord guards and anchorage, and the
like;
iv.| live parts and an intermediate conductive part;
v.| intermediate conductive parts and-the body;
vi.| live parts and an intermediate.conductive part.
3) |Over-reinforced insulatign between the body and live 500 2 800 4 200 5000 5500
parts
2 \Vjlues of dielectric ystrength test voltage for intermediate values of working voltage are foun{l by
interpolation between tabulated values.
b Fpr the construction according to 19.12.3 b) and 26.2.4.1 test b) of IEC 61558-1:2005, the voltage is
multiplied_by the factor 1,25. For the construction according to 26.2.4.2 of IEC 61558-1:2005, the voltage is
multiplied-by the factor 1,35.

For the performance of the test, the requirements given in 18.3 of IEC 61558-1:2005 apply.
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Annex N
(normative)

Requirements for insulation materials used
for double or reinforced insulation

N.1 General

This @nnex applies to solid or thin sheets Insulating materials used to Tulil the requirements
for dpuble or reinforced insulation.

This fannex is not applicable to insulated winding wires and insulating cover or.envelopqg of a
controlgear.

N.2 | Reference document

Clause 2 of IEC 61347-1 applies.

N.3 | Terms and definitions
For the purposes of this annex, the following terms and definitions apply.

N.3.1
solid insulation
insulgtion made of one layer of homogenégus material, interposed between two condyctive
parts

N.3.2
thin sheet insulation
insulaition constructed of thin sheets (two or more) of insulating materials, interposed betveen
two qonductive parts

N.4 | General requirements

N.4.1 Material requirements

The insulationmaterial shall comply with IEC 60085 and the IEC 60216 series.

N.4.2 Solid insulation

The adequacy of solid insulation is verified by the electric strength test (Clause 12) of at least
5 kV or the applicable test voltage specified in Table N.1 multiplied by 1,35, whichever is the
greater.

If the materials are not classified according to IEC 60085 and the IEC 60216 series, the value
of the electric strength test is increased by further 10 % of the value specified: 5,5 kV or the
applicable test voltage specified in Table N.1 multiplied by 1,5 whichever is the greater.

N.4.3 Thin sheet insulation
N.4.3.1 Thickness and composition of thin sheet insulation

The following list defines the requirements for thin sheet layers.
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Insulation in thin sheet material is permitted, irrespective of its thickness, provided that it
is used inside the ballast and it is not subject to handling or abrasion during the production
of the ballast and during maintenance.

There is no requirement for all layers of insulation to be of the same material.
Resin-impregnated coatings are not considered to be insulation in thin sheet material.

For insulation constructed of thin sheets of insulated material, the insulation shall be such
that, at every place, there is at least the required number of layers:

e if the layers are non-separable (glued together):

— 3 layers are required;

— the entire composite sheet shall fulfil the mandrel test (pull force of 150 N)
o| if the layers are separated:

— 2 layers are required;

— each layer shall fulfil the mandrel test (pull force of 50 N)

o| if the layers are separated (alternative):

— at least 3 layers are required;

— 2/3 of the number of layers shall fulfil the mandrel test (pult force of 100 N).

Thre¢ separate test specimens of thin sheets 70 mm (n" width shall be supplied by the

manufacturer.

The fest shall be performed by fixing the specimens of thin sheets on a mandrel mage of

nickgl plated steel or brass with smooth surfacefinish as shown in Figure N.1.

A mdtal foil (aluminium or copper) 0,035 mm + 0,005 mm thick shall be placed closely tp the
surfalce of the specimen and subjected;to a pull force of 1 N. The metal foil shall he so
positloned that its borders are 20 mmiaway from the borders of the specimen, and wheh the
mandrel is in its final position, it:Covers the edges upon which the specimen is lying py at

least|10 mm.

The $pecimen is held in place’at its free end by an appropriate clamping device and subj¢cted

pull force of 150)N for a specimen consisting of several non-separable layers;

a
a| pull force-8f2100 N for a specimen consisting of 2/3 the number of separated layers
(gerrated or<not); and

al|pull force of 50 N for a specimen consisting of a single layer.

The mandrel shall be slowly rotated forwards and backwards three times for 230° withput a
jerking motion. If the specimen breaks at the clamping device during the rotation, the test
shall be repeated. If one or more specimens break at any other place, the test is not fulfilled.
While the mandrel is in its final position, within a minute following the final positioning, a
dielectric strength test voltage shall be applied for 1 min, as described in Clause 12, between
the mandrel and the metal foil as follows:

a test voltage of at least 5 kV or the applicable test voltage hereunder specified multiplied
by 1,35, whichever is the greater, for a specimen consisting of several non-separable
layers ( at least 3 layers);

a test voltage of at least 5 kV or the applicable test voltage hereunder specified multiplied
by 1,25, whichever is the greater, for a specimen consisting of 2/3 of the number of at least
3 separated layers;
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e a test voltage of at least 5 kV or the applicable test voltage hereunder specified multiplied
by 1,25, whichever is the greater, for a specimen consisting of one layer of the number of 2
separated layers.

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

Table N.1 — Electric strength test voltage required during the mandrel test

RMS working voltage not exceeding

\

50 150 250 500 750 1000

Test|voltage, over double or reinforced
insulption, between the body and live

partd, to be multiplied by 1,25 or 1,35 500 2 800 3750 4750 5200 5 300
(seelabove)

\

Valugs of dielectric strength test voltage for intermediate values of working voltage are found by interpolation
between tabulated values.
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— Side view

Side view

Partial section

R=05+002 S
+
N |
7 Ak
~_60°
—— Partial top view
Material: steel nickel plated or brass
IEC
a) Mandrel
a) Initial b). Final
Fixing system
<4
\Tip
0
Metal foil 20
Insulating material
t— Metal foil
Fixing system J0°
1N
v
1N
A\
150 N
IEC
b) Position of mandrel
-
Metal foil %
Insulating material —— %
20 30 20
70
IEC

c) Position of metal foil on paper

Figure N.1 -Test arrangement for checking mechanical withstanding
of insulating materials in thin sheet layers
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Annex O
(normative)

Additional requirements for built-in electronic controlgear
with double or reinforced insulation

General

annex applies to electronic controlgear for bullding-in_having double or reiniq
ation.

Terms and definitions

ne purposes of this annex, the following terms and definitions apply,

tin electronic controlgear with double or reinforced insulation
fonic lamp controlgear designed to build into a luminaire, @ box, an enclosure or thg
not intended to be mounted outside a luminaire in which”accessible metallic part
ated from live parts by double or reinforced insulation

to entry: An application of electronic controlgear with deuble or reinforced insulation could be in a ¢
ire with a metallic enclosure.

to entry: The requirements also apply to the functional earth terminal of an electronic controlgear be
bre no requirements for the insulation of the functional earth wire.

t insulation
btion applied to live parts to provide basic protection against electric shock

lementary insulation
endent insulation applied in addition to basic insulation in order to provide prote
st electric shock in-the event of failure of basic insulation

le insulation
htion comprising both basic insulation and supplementary insulation

reinf

rced

b like
5 are

jass |l

cause

ction

orcéd insulation

single insulation system applied to live parts, which provides a degree of protection against
electric shock equivalent to double insulation

Note 1 to entry: The term "insulation system" does not imply that the insulation shall be one homogeneous

it may

0.3

comprise several layers, which cannot be tested singly as supplementary or basic insulation.

General requirements

Clause 4 of this standard applies.

0.4

General notes on tests

Clause 5 of this standard applies.

piece.
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Classification

Clause 6 of this standard applies.

0.6

Marking

2015

In addition to the marking mentioned under 7.1 of this standard, electronic controlgear with

doub

le or reinforced insulation shall be identified by the symbol:

7\

U [SOURCE: IEC 60417-6295 (2014-09)]

The meaning of this marking shall be explained in the manufacturer’s literature ofcatalog

0.7

In ad

Protection against accidental contact with live parts

dition to the requirements of Clause 10 of this standard, it shalDnot be possible fq

test finger to make contact with metal parts protected by basic insGtation only.

0.8

Clau

0.9

For @

Terminals

5e 8 of this standard applies.

Provision for earthing

perm
termi

Prote

0.1¢

Clau

0.11

Clau

oubled or reinforced built-in electronic controlgear only functional earthing terminal
itted. The requirements of Clause”,9 of this standard apply to the functional ear
nals.

ctive earthing terminals are ;not permitted.

Moisture resistance and insulation

e 11 of this standard applies.

Electric strength

5e 2 of this standard applies.

r the

5 are
thing

0.12 Thermal endurance of windings

Clause 13 is not applicable.

0.13 Fault conditions

Clause 14 is applicable with the following addition:

At the end of the tests, when the controlgear has returned to the ambient temperature, it shall
comply with a dielectric strength test according to Clause 0.12 between live part and
accessible metal parts (or external parts of insulating material in contact with the supporting
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surface). However the values of the test voltage is reduced to 35 % of the specified values in
Table 1.

Furthermore, the insulation resistance according to Clause 0.10 between live part and
accessible metal parts or external parts of insulating material in contact with the supporting

surfa

ce shall not be less than 4 MQ.

0.14 Construction

Clause 15 applies with the following addition:

All a
from
and f{
of doj

0.15

Clau

For
corre

0.164

Clau

0.17

Clau

0.18

Clau

ccessible metal parts of the electronic built-in electronic controlgear shall be.insu
live parts by double or reinforced insulation. Furthermore the insulation betweéen livg
he supporting surface in contact with the external faces of the controlgear shall cd
uble or reinforced insulation.

Creepage distances and clearances
e 16 applies with the following addition:

built-in electronic controlgear, provided with double:"or reinforced insulation,
sponding values given for luminaires in IEC 60598-1 apply.

Screws, current-carrying parts and connections

e 17 of this standard applies.

Resistance to heat and fire

e 18 of this standard applies.

Resistance to corrosion

e 19 of this standard applies.

lated
part
nsist

the
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Annex P
(normative)

Creepage distances and clearances and distance through

isolation (DTI) for lamp controlgear which are protected against
pollution by the use of coating or potting

P.1 General

If thg unpotted/uncoated sample of the controlgear complies with Clause 16, the cantrojgear
is trejated like an unspotted/uncoated controlgear.

If the creepage distance is less than the minimum distance according to-Tables 7 and 8,
Clause P.2 of this annex applies.

If thel clearance of the unpotted/uncoated sample is less than the minimum distance accofding
to Tdbles 9, 10 and 11, Clause P.3 of this annex applies.

P.2 | Creepage distances

P.2.1 General
Creepage distances for lamp controlgear which are “protected against pollution by the uge of

coatihg or potting may be reduced to the minimumyvalues as given in P.2.2 or P.2.3, undgr the
condjtion that the lamp controlgear complies with'the tests of P.2.4.

4.

NOTE| The values in the tables of this annex are.based on pollution degree 1 of IEC 60664-1 and IEC 60664

P.2.2 Minimum creepage distances for working voltages and rated voltage with
frequencies up to 30 kHz

Tablg¢ P.1 defines the minimum’ creepage distance values for working voltages and rated
voltapes with frequencies up-to 30 kHz for all insulating materials. There is no distinction into
diffelent PTI classes.

Table.P.1 — Minimum creepage distances for working voltages
and rated voltages with frequencies up to 30 kHz

RMS working/rated voltage not exceeding
Distances
\
mm
50 150 250 500 750 1000
Basic or supplementary insulation 0,18 0,32 0,56 1,3 2,2 3,2
Reinforced insulation 0,36 0,64 1,12 2,6 4.4 6,4

Linear interpolation between columns is allowed.

For creepage distances the equivalent d.c. voltage is equal to the r.m.s. value of the sinusoidal a.c. voltage.

NOTE In Japan and North America, the values given here are not applicable. Japan and North America
requires larger values.

P.2.3 Creepage distances for working voltages with frequencies above 30 kHz

Table P.2 defines the minimum creepage distance values for working voltages with
frequencies above 30 kHz for all insulation materials (except for glass, ceramic or other
inorganic materials, which do not track). There is no distinction into different PTI classes.
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For working voltages with frequencies above 30 kHz the peak value of the voltage shall be
considered, because partial discharges damage the surfaces and may cause tracking.

The peak value of the working voltage excludes small peaks or transients like ignition
voltages, unless these peaks increase the declared r.m.s. value of the working voltage (Ug;)
by 10 % or more.

The verification has to be done for the worst case condition.

Table P.2 — Minimum value of creepage distances for sinusoidal or non-sinusoidal

wprking voltages-at different frequency ranges;-basic or supplementary insulatign
Peak value of the Creepage distances (pollution degree 1)
working voltage mm
Uout 30 kHz 100 kHz 200 kHz 400 kHz
KV <f< <f< <f< <f<
100 kHz 200 kHz 400 kHz 700 kHz
0,1 0,02 @ @ @
0,2 0,04 @ @ @
0,3 0,08 0,09 0,09 0,09
0,4 0,13 0,13 0715 0,19
0,5 0,18 0,19 0,25 0,4
0,6 0,27 0,27 0,40 0,85
0,7 0,36 0,38 0,68 1,9
0,8 0,45 0,55 1,1 3,8
0,9 0,53 0,82 1,9 8,7
1 0,60 1,15 3 18
1,1 0,68 1,70 5 @
1,2 0,85 2,40 8,2 @
1,3 1,20 3,50 a @
1,4 1,65 5,00 2 2
1,5 2,30 7,30 a @
1,6 3,15 @ 2 2
1,7 4,40 @ 2 @
1,8 6,10 @ 2 2
Linear interpolation between columns and rows is allowed. The values listed in the columns are valid for the
maximum frequency of this column.
For the creepage distances the peak voltage of the working voltage is applied. Transients or small peaks
ggglijsre:faltages) which do not significantly increase the r.m.s. of the declared working voltage U, are

For reinforced insulation the doubled values of the basic or supplementary insulation are required.

NOTE In Japan and North America, the values given here are not applicable. Japan and North America
requires larger values.

2 No values available

P.2.4 Compliance with the required creepage distances
P.2.4.1 General

Compliance is checked in accordance with 16.3.3 and by performing the tests of P.2.4.2.

NOTE Additional samples without coating or potting could be necessary for verification.
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The tests are conducted on three additional specimens who have not been used for any other
test.

No failure of any specimen under test is permitted.

P.2.4.2 Preconditioning of the lamp control gear
P.2.4.21 Rapid change of temperature

The rapid change of temperature conditioning is in accordance with test Na of
IEC 60068-2-14. The minimum temperature is set at =10 °C and the maximum temperature is
set af + 125 "C.

The ¢onditioning is carried out as follows:

e dpration of one cycle 1 h (30 min £ 2 min at each temperature)

-
o

ate of change of temperature within 30 s

=)

Limber of cycles: 5
P.2.4.2.2 Moisture resistance

The lamp controlgear is placed in the most unfavourable position of normal use, in a humidity
cabinet containing air with a relative humidity maintained “between 91 % and 95 %.| The
temperature of the air at all places where samples can, bé-located shall be maintained within
1 °C jof any convenient value t between 20 °C and 30 /€t

Before being placed in the humidity cabinet, the sample is brought to a temperature betwgen ¢
and (t + 4) °C. The sample shall be kept in the cabinet for 48 h.

In onder to achieve the specified conditions within this cabinet, it is necessary to ensure
consfant circulation of the air within,..and, in general, to use a cabinet which is thermally
insulated.

NOTE| In most cases, the sample canbe brought to the specified temperature between t and (t + 4) °C by k¢eping
it in ajroom at this temperature forzatleast 4 h before the humidity treatment.

P.2.].3 Electrical tests after conditioning
P.2.4.31 Insulation resistance and electric strength

Immediately afterthe preconditioning the specimens are subjected to the insulation resisfance
and glectric strength tests according to Clause 11 and 12.

Befofe she’ insulation test, visible drops of water, if any, are removed by means of blotting
paper.

P.3 Distance through isolation

P.3.1 General

Clearances do not exist within lamp controlgear which is protected against pollution by the
use of coating or potting. Therefore, no clearance values are required.

The insulation should be considered as solid insulation and shall comply with the
requirements for distances through insulation and shall be tested in accordance with the tests
of P.3.2.
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The tests are conducted on three additional specimens, which have not been used for any
other test.

No failure of any specimen under test is permitted.

P.3.2 Compliance tests

The suitability of protection is evaluated by carrying out all the tests described in P.3.4
immediately after the conditioning described in P.3.3.

The tests are conducted on three specimens, which have not been used for any other test.

NOTE| The test described in P.3.2 is the same as required in P.2.4.1 so it is not necessary }o, ‘repept the
precopditioning test sample already tested according to Clause P.2.

No fgilure of any specimen under test is permitted.

P.3.3 Preconditioning of the lamp controlgear
P.3.3.1 Rapid change of temperature

The [rapid change of temperature conditioning is in aCcordance with test Na of
IEC 10068-2-14. The minimum temperature is set at —10 °C.and the maximum temperatyre is
set af +125 °C.

The ¢onditioning is carried out as follows:

e dpration of one cycle 1 h (30 min + 2 min at each temperature)

[ ]
-
o

ate of change of temperature within 30 s

e npmber of cycles: 5
P.3.3.2 Moisture resistance

The lamp controlgear is placed-in_the most unfavorable position of normal use, in a humidity
cabinet containing air with d-rélative humidity maintained between 91 % and 95 %.| The
temperature of the air at all\places where samples can be located shall be maintained within
1 °C jof any convenient value t between 20 °C and 30 °C.

Befofe being placed in“the humidity cabinet, the sample is brought to a temperature betwgen t
and (t + 4) °C. Thexsample shall be kept in the cabinet for 48 h.

In onder to“aechieve the specified conditions within this cabinet, it is necessary to ensure
constant(circulation of the air within, and, in general, to use a cabinet which is therally
insulated.

NOTE In most cases, the sample can be brought to the specified temperature between t and (t + 4) °C by keeping
it in a room at this temperature for at least 4 h before the humidity treatment.

P.3.4 Electrical tests after conditioning
P.3.41 Insulation resistance and electric strength

Immediately after the preconditioning the specimens are subjected to the insulation resistance
and electric strength tests according to Clause 11 and 12.

Before the insulation test, visible drops of water, if any, are removed by means of blotting
paper.
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P.3.4.2 Impulse voltage dielectric test

The purpose of this test is to verify that clearances will withstand specified transient
overvoltages.

The impulse withstand test is carried out with a voltage having a 1,2/50 us waveform with the
values specified in Table P.3 between the insulation barrier where the clearance reduction
has been applied, input/output terminals short-circuited and the body.

Table P.3 — Impulse withstand test voltage
for products of impulse withstand category Il

RMS working/rated voltage
Impulse withstand test voltage not exceeding
v \Y
50 150 250 500 750 1000
Basi¢ or supplementary insulation 600 1750 3 000 5000 7 400 7 400
Reinforced insulation 1000 3 000 5000 71400 9 900 9 00

Linedr interpolation between columns is not allowed

NOTE The values of this table applicable to impulse withstand category Il @re given in Table T.2.

For the waveform, 6.1 and 6.2 of IEC 61180-1:1992 apply. It is intended to simlulate
overyoltages of atmospheric origin and covers overyoltages due to switching of low-voltage
equipment.

The ¢utput impedance of the impulse generatér’ shall not be higher than 500 Q. When carrying
out tests on equipment incorporating compenents across the test circuit, much lower vjrtual
impul|se generator impedance should beispecified (see 9.2 in IEC 61180-2:1994). In [such
casep, possible resonance effects, which can increase the peak value of the test volfage,
should be taken into account when specifying test voltage values.

The test shall be conducted_for-five impulses of each polarity with an interval of at leagt 1 s
betwgen pulses in the following conditions.

Normal laboratory corditions are specified in IEC 60068-1:

e tgmperature: 15.°C to 35 °C;
e a|r pressure: 86 kPa to 106 kPa at sea level,
o re¢lative’humidity: 25 % to 75 %.

No pluhcture or partial breakdown of solid insulation shall occur during the test, but pjartial
discharges are allowed. Partial breakdown will be indicated by a step in the resulting wave
shape which will occur earlier in successive impulses. Breakdown on the first impulse may
either indicate a complete failure of the insulation system or the operation of overvoltage
limiting devices in the equipment.

If overvoltage limiting devices are included in the equipment, care shall be taken to examine
the wave shape to ensure that their operation is not taken to indicate insulation failure.
Distortions of the impulse voltage which do not change from impulse to impulse can be
caused by operation of such overvoltage limiting device and do not indicate a (partial)
breakdown of solid insulation.

NOTE Partial discharges in voids can lead to partial notches of extremely short durations which can be repeated
in the course of an impulse.
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Annex Q
(informative)

Example for U, calculation

In this Annex Q, an example for the calculation of the Up value is given.

Figure Q1 shows an example of the U, calculation in Table 11 with the three steps a (red),
b (red) and c (green).

Steps for the calculation are as follows:
a) Upeak With f > foi = 5 kV gives a minimum clearance value of 12,1 mmn(Fable 1{1) or
6,31 mm (Table 10);
b) the minimum clearance value of 6,31 mm or 12,1 mm is also required for a Up,q, vallie of
6,5 kV as defined under column A in Table 10 or in Table 11;
c) therefore Up (equivalent output peak voltage as defined under'.3.46) has the vallie of
6,5 kV.
The U, of 6,5 kV specified a clearance distance with a maximium of 12,1 mm. That means a
lamp| holder with this information could be used for an electronic controlgear with U,d, of
5 kVfand 200 kHz or for U, Of 4,5 kV with 700 kHz (resonance ignition).
A B c D E
f< 200 kHz 200 kHz 400 kH3
<f< 400 kHz | <f<700KHz
Vpltage?
9 f< fcrit f> fcrit
fou < Transients or Ignition voltage or working voltage
ignition pulse voltage 9 g 9 9
Minimum distances
mm
0,33 0,06 0,06 0,06 0,06
0,4 0,2 0,08 0,08 0,08 0,08
0,5 0,10 0,10 0,10 0,10
1,0 0,6 0,87 0,87 0,96 1,14
1,5 1,4 1,7 1,77 1,96 2,26
2,0 2.2 27 2,9 32 37
2,5 3,0 3,8 42 47 55
3,0 3,8 5,3 5,8 6,5 7.7
4,0 6,0 8,5 9,1 938 10,8
a
\ a.n 140 ;/
6,0/ , 3~12,D 13,2 14,9
6,0 10,4 Q/H‘S/ 15,6 16,8 18,6
— 12,1 b - . .
8,0 c: U, ~65KkV 20,8
10,0 26,8 b b b
' IEC

Figure Q.1 — Example for the calculation of Up
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Annex R
(informative)

Concept of creepage distances and clearances

Basic concept considerations

A Creepage distances

creepage distances r.m.s. voltages are normally considered and pulse voltaged like

transfients are disregarded. In case of voltages with more than 30 kHz frequency)howgver,
accofding to IEC 60664-4, the peak values of the voltage together with the frequency should

be caonsidered. Therefore Table 8 was created according to Table 2 in IEC 60664-4:2005.

R.1

.2 Clearances

The [withstand voltage of a clearance is influenced by the shape™of the electric ffield.
IEC 60664-1 distinguishes only homogeneous field (two balls™of 1 m diameter)| and

inhomogeneous field (needle of 30 um against plane of 1 m x 1,m).

According to IEC 60664-4 the withstand voltage of a clearance is reduced when the freqyency

of this voltage is increased above a critical value.

a)

Homogeneous field conditions

Fpr homogeneous field conditions, this reduction increases up to 20 % at a frequengy of
3|MHz. This means, that a clearance at 3 MHz has only 80 % of the withstand voltage as
at 50 Hz. To design a clearance for a gértain voltage at 3 MHz the clearance has fo be
designed for 125 % of that voltage at 50 Hz.

Imhomogeneous field condition
In inhomogeneous fields the.(reduction of the withstand voltage dependent on the
frequency can even be more-than 50 %. For the worst case (needle with 5 um radius

jainst a flat plane) at a_frequency of 460 kHz it is shown, that there will be a breakfiown
[ a clearance of 7 mm at.a voltage of only 3 kV.

a

o

Therefore IEC 60664.requires for inhomogeneous field conditions, that partial discharge in
alr has to be avoided.
P
T

ractical field eondition

his however-leads to such large designs that they cannot be used in practice. Probably
Ris is «the reason, why the intermediate field conditions are introduced as| the
approximately homogeneous field”. It is defined as a field between electrodes that h{ve a

radiusof at least 20 % of the distance between these electrodes. TC 109 regardg this
intermediate field to behave like hnmngpnpnuc field and says. in 43% of
IEC 60664-4:2005 “It is assumed that these characteristics are also applicable for
approximately homogeneous field conditions.”

In luminaires very seldom “approximately homogeneous fields” are used but nearly never
a field condition applies like a needle with 5 um radius against a flat plane. Unfortunately
the most relevant documents mentioned in the Bibliography of IEC 60664-4:2005 are not
publicly available. There was no possibility to really clarify, for example, the time effect of
partial discharge. Therefore the first working group started the work on high frequency
voltage stress and discussed this matter with members of TC 109.

The conclusion of these discussions was as follows:
— the electric field in luminaires generally has no extremely inhomogeneous shape;
— therefore partial discharges are not regarded to have a major effect on our clearances;

— nevertheless the 50 % reduction of the withstand voltage at 3 MHz were considered;
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it is assumed that the same correction formula applies like for approxim
homogeneous field conditions, but adopted to the 50 % voltage reduction.

With these postulates it was possible to set up the requirements for clearances.

ately

A small problem might be that the term “inhomogeneous field” has not been replaced by a
new term, but for the purpose of luminaires and their components this seemed to be
acceptable.

R.2

Why setting up tables?

All tables are set up by fixed relations using the Tables F.2 and F.7a of IEC 60664-1:2007. In

a ve
clear

y early state the decision was made to create tables in order to give very simplg
guidance to the designers. It was intended to avoid any discussion between test ho

and
uses

and Iesigners and to avoid long and complicated explanations that would have béen negeded

in th

It wa

purp

The

generally new requirements that do not depend on the high frequency voltage stress.

The
serie
horiz

standards.

pbse. Accordingly marking with rated values would be very difficult,

s accepted, that by setting up columns some possible advantages .get lost buf the
intention was, to avoid a cloud of very similar but nevertheless different\designs for the

pame

reason why values for reinforced and double insulation~are introduced is related to

dea was to set up the new requirements in a way‘that a clear relation to IEC 6
5 is shown and that it later will be possible,to“easily adopt future changes o
pntal standard to our standards.

0664
f the
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Annex S
(informative)

Examples of controlgear insulation coordination

Controlgear are general classified as integral, built-in or independent-controlgear. For each of
the different controlgear types the insulation philosophy “two lines of defence” shall be
fulfilled. The controlgear insulation coordination should be considered together with the
application. Figure S.1 shows as an example the schematic of controlgear insulation
coordlination in regard 1o the two lInes of defence insulation philosopny.

Controlgear First line of defence Second Ene of defence

Integral -;I Provided by the luminaire construction ’__>| Provided by the uiminare construction

e N N Connection to earth m the luminare or
Basic insulation between live part and N nsulated by supplementary in the

metal housing by the conftroigear

A 4

luminaire
Metal housing or metal
extenal paris
f "l Double or remnforced insulation prevaded by controlgear manufacturer * © ’ |

rely upon the uminare enclosure for

™| protection against accidental contact
‘ [ > Basic insulation between live parts and - — -
Insulating housing or extemnal parts which may come in contact ——h| Provided by luminare construction ‘
insulating ext parts with the luminaire {by the controlgear)
v

open frame controlgear }_.>| Provided by luminake construction I__.| Provided by luminare construction |

=]

. = - Connection fo earth in the luminaire or
> Basic insuldhon between live part and ~ "
| metalhousing by the controlgear ! insulated bylf'.’n'}ﬂ':'gmm inthe
Metal housing or metal
demal parts
T I—"I Double or reinforced insulation provided by controlgear manufacturer * @ * |

Not rely upon the luminaire enclosure
—» for protection aganst accidental
contact

Basic insulafion between live parts and
xtexmal parts which may come n contact —>| Provided by luminare construction ‘
with the luminaire {by the controlgear)

A 4

h 4 |

Insulating housing or
nsulating ext: parts

Double or remforced insulation between live parts and extemnal parts which may come in
contact with the luminaire provided by controlgear manufacturer * ’

\ 4
o
Ty

Basic insulation provided by controlgear ‘——>| Connection to earth ‘

Supplementary insulation provided by
I controlgear
Reinforced msulation provided by controlgear |

Basic insulation provided by controlgear

A4

Indépendent |—> di

cli

A4

SELV

v

Y

IEC

Figure S.1 — Example of schematic drawings, showing
the different controlgear insulation coordination

Dependent on the protection against electric shock are independent controlgear available as
class I (cl I), class Il (cl I) or class Il (cl lll) units (for the definition see IEC 60598-1).
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TA

Annex T
(informative)

Creepage distances and clearances for controlgear with
a higher degree of availability (impulse withstand category lll)

General

Cree
estal
level
cove

This
allow
Il sh

T.2

Requ

appli
categ

NOTE|

The m

|
0T

|
3 0

bage distances and clearance limiis detalled In Clause 16 of this standard have
lished with reference to IEC 60664 and based on impulse withstand categoryth
of impulse withstand category is considered appropriate for normal usage of €ontro
red under the scope of IEC 61347-1.

informative annex details the more onerous requirements of IEC 60664 which

ould a higher degree of impulse withstand category be requested.

Clearances for working voltages of lamp controlgear not protected aga
pollution by coating or potting materials

irements for impulse withstand category Ill are given in the Table T.1. These limit
bd in place of those given in Table 9 of this standard should a rating of impulse withs
ory Ill be requested.

For details of pollution degrees, see IEC 60664-1»

inimum distances specified are based on the following parameters:
r use with up to 2 000 m above sea level;

llution degree 2 where normally only ™ non-conductive pollution occurs but occasionally a tem
nductivity caused by condensation is'to be expected;

uipment of impulse withstand .category Ill, which is equipment in fixed installations and for cases whe
liability and the availability of-the equipment is subject to special requirements.

Table T.1'—= Minimum clearances for working voltages —
Impulse withstand category Il

een
This
gear

vould

controlgear to have a higher over-voltage capability for an impulse. withstand cat¢gory

inst

5 are
tand

borary

re the

RMS working voltage not exceeding
Distances ? \Y;
mm

50 150 250 500 750 1/000
Cleafancel with mains supply transients according to
impulselwithstand category Il 2
— basic or supplementary insulation (V4 T.5 3 5,5 8 8
— reinforced insulation 0,5 3 5,5 8,0 14 14
Clearance without mains supply transients @
— basic or supplementary insulation 0,2 0,2 0,2 0,2 0,25 0,35
— reinforced insulation 0,5 0,4 0,4 0,4 0,50 0,70

have

to be considered for the main supply.

Linear Interpolation between columns is not allowed, if transients according to the impulse withstand category Ill

a8 For clearances, the equivalent d.c. voltage is equal to the peak of the a.c. voltage.

NOTE

In Japan and North America, the values given in the above table are not applicable. Japan and North
America requires larger values than the values given in the table.
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For components in secondary circuits Table 7 applies.

T.3
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Clearances for working voltages of lamp controlgear protected against

pollution by coating or potting

The impulse withstand test voltages for impulse withstand category Il are given in Tables T.2.
These impulse withstand test voltages are applied in place of those given in Table P.3 of this
standard should a rating of impulse withstand category Il be requested. In other respects the

requi

rements of Clause P.3 apply.

Table T.2 — Impulse withstand test voltages of impulse withstand
category lll for lamp controlgear protected against pollution
by coating or potting material

RMS working/rated voltage not exceeding

Impulse withstand test voltage \%
v 50 150 250 500 750 1 p00
Basi¢ or supplementary insulation 1000 3000 5000 7400 9 900 9 900
Reinforced insulation 1750 5000 7 400 9 900 14 800 141800
Linegr interpolation between columns is not allowed.
T.4 | Distances through insulation — Particular-additional requirements for
controlgear providing SELV
Reqyirements for impulse withstand categary“Il are given in the Table T.3 these limit$ are
applied in place of those given in Table I'5 of this standard should a rating of impulse

withstand category Ill be requested.
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Table T.3 — Distances through insulation (DTI) for the impulse
withstand category lll/material group llla (175 CTI < 400)

Pollution degree 2; dimensions in millimetres

H ac
Measurement Working voltages
Distance through
insulation Other
Through than s 25 to
mm winding through 50 100 150 250
enamel ® | winding <
enamel
1) Hasic’ X X No requirement of thickness
2) HYupplementary f X X 0,14 0,154 0,254 0,49 d
[0,05] © [0,05] © [0,08] © [0,13] ©
P Jetiation botween mput | x x 0.2¢ 0.3 ¢ 0.5 ¢ 0.9
e e e Hl e
gnd output circuits) [0.1] [0.1] [0.%5] [0.29]

See |EC 61558-1:2005, 26.2 (for a1) and 26.3 (for a2), requirements for pollution degree 1 (P1) and
IEC $0664-1:2007, Table F.4.

2 Hor working voltages exceeding 300 V, see IEC 61558-1.

b Measurement through winding wire enamel if at least one winding is conStructed with wire complying with at
Igast Grade 1 of IEC 60317-0-1.

¢ Malues of distances through insulation may be found for intermediate values of working voltagep by
imterpolation between the values in the table. No values are required for working voltages below 25 V a$ the
pltage test of Table L.3 is considered sufficient.
4 Hor solid insulation.
€ Ih case of insulation consisting of thin sheets.
f hen double insulation is required between input apd output windings, the total thickness through insulption

[72)

hall be the same as shown in row 3) whetherymeasured directly or via metals parts, with the exceptipn of
sulated wires (see 19.12 of IEC 61558-1:2008).
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5)

6)
7)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

APPAREILLAGES DE LAMPES -

Partie 1: Exigences générales et exigences de sécurité

AVANT-PROPOS

Lal] Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation‘eomjposée
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC ,a pour objet de
fayoriser la coopération internationale pour toutes les questions de normalisation dans jles’)domaines de
I'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Norfmes"internatignales,
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) et des
ides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des_comités d'études, aux
trqvaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisations
rnationales, gouvernementales et non gouvernementales, en liaison avec I'lECy participent également aux
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selop des
copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la mesure
du| possible, un accord international sur les sujets étudiés, étant donté _que les Comités nationaux dg I'lEC
intéressés sont représentés dans chaque comité d’études.

Les Publications de I'lEC se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de I'l[EC. Tous les efiorts raisonnables sont entrepris afin qug I'lEC
s'dssure de I'exactitude du contenu technique de ses publicatieps; I'lEC ne peut pas étre tenue responsaple de
I'éyentuelle mauvaise utilisation ou interprétation qui en est fajte par un quelconque utilisateur final.

D4ns le but d'encourager I'uniformité internationale, les, Gomités nationaux de I'lEC s'engagent, dans tqute la
mgsure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natipnales
et|régionales. Toutes divergences entre toutes«Publications de I'lEC et toutes publications nationales ou
régionales correspondantes doivent étre indiquéesen termes clairs dans ces derniéres.

L’I[EC elle-méme ne fournit aucune attestation®de conformité. Des organismes de certification indépendants
fodrnissent des services d'évaluation de_‘conformité et, dans certains secteurs, accédent aux marques de
copformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certification
indépendants.

Taus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication

Adcune responsabilité ne doit étré imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y ¢ompris ses experts partictliers et les membres de ses comités d'études et des Comités nationaux de|I'lEC,
pour tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de qiielque
nafure que ce soit, difecte ou indirecte, ou pour supporter les colts (y compris les frais de justice) |et les
dépenses découlant de”la publication ou de I'utilisation de cette Publication de I'lEC ou de toute| autre
Pyblication de I'l|EE, 0U au crédit qui lui est accordé.

ttention est(attirée sur les références normatives citées dans cette publication. L'utilisation de publigations

ttention_est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvenft faire
I’opjet dedroits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels|droits
de| brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61347-1 a été établie par le sous-comité 34C: Appareils auxi-
liaires pour lampes, du comité d’études 34 de I'lEC: Lampes et équipements associés.

Cette troisieme édition annule et remplace la deuxieme édition parue en 2007,
I'Amendement 1:2010 et I'Amendement 2:2012. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

les exigences de marquage supplémentaires;
des exigences supplémentaires pour les lignes de fuite et écartements:

pour des tensions de service avec des fréquences de fonctionnement jusqu'a 30 kHz;
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pour des tensions de service avec des fréquences de fonctionnement supérieures a
30 kHz;

pour impulsion et la résonance des tensions d'allumage;
pour l'isolation de base, supplémentaire et renforcée;
pour l'isolation entre les circuits;

pour l'appareillage enduit ou en pot;

modification de la définition d'ELV et de FELV;

la modification du schéma, montrant les différentes exigences en matiére de classification
et d'isolation appareillage;

extension de I'objet;

nouvelle Annexe A: essai pour déterminer si une partie conductrice est une partie gctive
i peut provoquer un choc électrique;

|

q

Ia nouvelle Annexe M: les lignes de fuite et écartements pour I'appareillage.ou un plus| haut
degré de disponibilité (tenue aux chocs de catégorie Ill) peut étre demandée;

I3 nouvelle Annexe Q: exemple de calcul Up;

3 nouvelle Annexe P: les distances des lignes de fuite I'écartemen? et la distance a travers
I'lsolation (DTI) pour les appareillages de lampes qui sont protégés contre la pollutioh par
I'btilisation d'un revétement ou d'enrobage;

q nouvelle Annexe R: concept de lignes de fuite et écartements.

FDIS Rapport de vote
34C/1118/FDIS 34C/1135/RVD

Le rgpport de vote indiqué dans le tablegu ci-dessus donne toute information sur le vote ayant

abouli a I'approbation de cette norme.

Cettd publication a été rédigée selon les Directives ISO/IEC, Partie 2.

La présente Partie 1 doit étre“utilisée conjointement avec la Partie 2 appropriée, qui comporte
les afticles complétant ounmodifiant les articles correspondants de la Partie 1, afin d'établir les

régles complétes pour chaque type d'appareil.

NOTE| Dans la présente norme, les caractéres suivants sont employés.

Exigences proprement dites: caractéres romains.
odafites d'essais: caracteres italiques.

NIOTES: petits caracteres romains.

Une liste de toutes les parties de I'lEC 61347, sous le titre général: Appareillages de lampes,
est disponible sur le site web de I'lEC.
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Le comité a décidé que le contenu de la publication de base et de ses amendements ne sera

pas

modifié avant la date de stabilité indiquée sur le site web de [I'IEC

Sous

"http://webstore.iec.ch" dans les données relatives a la publication recherchée. A cette date,
la publication sera

* reconduite,

* supprimée,

* remplacée par une édition révisée, ou

« amendée.

IMP(
publ
une

impr

PRTANT — Le logo "colour inside” qui se trouve sur la page de couverture de
cation indique qu'elle contient des couleurs qui sont considérées comme uti
bonne compréhension de son contenu. Les utilisateurs devraient, par conséq
mer cette publication en utilisant une imprimante couleur.

cCette
es a
lent,
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INTRODUCTION

La présente partie de I'lEC 61347 donne un ensemble d’exigences générales et de sécurité et
d’essais qui sont considérés comme pouvant s'appliquer de maniere générale a la plupart des
types d'appareillages de lampes et qui peuvent étre rappelés, selon les besoins, dans les
parties composant I'lEC 61347-2. La présente Partie 1 ne peut donc pas étre considérée
comme étant une spécification en elle-méme pour n'importe quel type d'appareillage
de lampes, et ses dispositions s'appliquent seulement aux types particuliers d'appareillages de
lampes, dans le domaine déterminé par la Partie 2 appropriée de I'lEC 61347.

Les parties qui composent I'lEC 61347-2, en faisant référence a un quelconque des articles de
la prgésenie partie, spécifient Te domaine dans Tequel cef article est applicable et Tordre |dans
lequgl les essais seront a effectuer; elles incluent aussi des exigences supplémentairgs, si
nécepsaire. L'ordre dans lequel les articles de la présente partie sont numérotés<n‘a’pgs de
signification particuliere car l'ordre dans lequel leurs dispositions s'appliquent_ést déteqminé
pour|chaque type d'appareillage de lampe par la Partie 2 appropriée de la sérieNNEC 613@7-2.
Toutgs ces parties sont autonomes et, par conséquent, ne contiennent pas'de références les
unes|aux autres.

Quand les exigences de I'un quelconque des articles de la présente partie de I''EC 61347 sont
citéep en référence dans les parties composant I'lEC 61347-2 par la_phrase «Les exigences de
I'Article n de I'lEC 61347-1 s'appliquent», cette phrase sera interprétée comme signifianf que
toutels les exigences de cet article de la Partie 1 s'appliquent; excepté éventuellement gelles
qui d'évidence ne s'appliquent pas au type particulier d'appareillage de lampe couvert gar la
Parti¢ 2 considérée.

Les pppareillages de lampes qui sont conformescau/texte de cette norme ne seron{ pas
nécepsairement jugés comme étant conformes aux principes de sécurité de la norme si,
lorsqu'ils sont examinés et essayés, il est trouvéq'ils ont d'autres caractéristiques qui alterent
le nieau de sécurité objet de ces exigences.

Un appareillage de lampe présentant des:dispositions de construction différentes ou utilisant
des matériaux différents de ceux détaillés dans les exigences de cette norme peut| étre
exanjiné et soumis aux essais dans l'esprit des exigences et, s'il est trouvé qu'il est prati-
qguenment équivalent, peut étre jugé“comme satisfaisant aux principes de sécurité de la norpne.

Les gxigences de performance.pour les appareillages de lampes sont le sujet des normes IEC
suivgntes: [EC 60921, IEC.60923, IEC 60925, IEC 60927, IEC 60929, IEC 61047 et IEC 62384
(en préparation) en fonction 'du type d’appareillage de lampe.

Les ¢xigences de sécurité garantissent que les équipements électriques construits selon ces
exiggnces sont, Jorsqu'ils sont correctement montés et entretenus et qu'ils sont utilisés|pour
les dpplication§~auxquelles ils sont destinés, sans danger pour les personnes, les animaux
domgstiquesiou les biens.

Des exigences pour des appareillages électroniques de lampes pour d'autres types de lampes
feront 'objet de normes séparées, si le besoin apparait.

L’appareillage peut se présenter sous la forme d’un circuit imprimé et peut incorporer ce qui suit:
— appareillage;

— douille(s);

— commutateur(s);

— bornes pour 'alimentation.

Il convient que I'appareillage de lampe soit conforme a cette norme.

Il convient que les douilles, commutateurs et bornes pour 'alimentation soient conformes a
leurs normes respectives.
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APPAREILLAGES DE LAMPES -

Partie 1: Exigences générales et exigences de sécurité

1 Domaine d'application

de sgcurité pour les appareillages de lampes destinés a étre utilisés sur des alimentatid
courant continu jusqu'a 250 V et/ou sur des alimentations a courant alternatif jusqu'a 1 (
a 50 Hz ou 60 Hz.

nces
ns a
oov

La pfésente norme traite aussi des appareillages de lampes pour les lampes qui ne sonf pas

encofe normalisées.

Les ¢ssais traités dans cette norme sont des essais de type. Les exigences pour les e
individuels des appareillages de lampes pendant la production ne sent pas incluses.

Les |exigences pour les semi-luminaires sont données dans I'IEC 60598-1:2014 (v
définjtion 1.2.60)

Les ¢xigences particulieres applicables aux appareillages fournissant une trés basse te
de sécurité (dénommée ci-aprés TBTS) sont données.dans I'Annexe L.

Il peut étre prévu que les appareillages de»,Jampes conformes a la présente norm
compromettront pas la sécurité entre 90 % et.110 % de leur tension d'alimentation assign
usagp indépendant et lorsqu'ils fonctionnent dans des luminaires conformes a I'lEC 60599
la partie correspondante |EC 60598-2<xx, et avec des lampes conformes aux no
corrgspondantes pour les lampes. Les exigences de performance peuvent demander
limitgs plus séveres.

2 éférences normatives

Les gdocuments suivants sont cités en référence de maniére normative, en intégralité @
parti¢, dans le présént document et sont indispensables pour son application. Pou
références datées, 'seule I'édition citée s’applique. Pour les références non datées, la der
éditign du document de référence s’applique (y compris les éventuels amendements).
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IEC 60065:20011, Appareils audio, vidéo et appareils électroniques analogues — Exigences de

séculité

IEC 60068-2-14:2009, Essais d’environnement — Partie 2-14: Essais — Essai N: Variation de

température
IEC 60081, Lampes a fluorescence a deux culots — Prescriptions de performance

IEC 60085:2007, Isolation électrique — Evaluation et désignation thermiques

1 Septieme édition. Cette édition a été remplacée en 2014 par I'lEC 60065:2014.
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IEC 60112:2003, Méthode de détermination des indices de résistance et de tenue au
cheminement des matériaux isolants solides
IEC 60112:2003/AMD1:2009

IEC 60216 (toutes les parties), Matériaux isolants électriques — Propriétés d'endurance
thermique

IEC 60317-0-1:2013, Spécifications pour types particuliers de fils de bobinage — Partie 0-1:
Exigences générales — Fil de section circulaire en cuivre émaillé

IEC §0384-T4, Condensateurs Tixes UtiliSES dans 1eS equipements electroniques — Partip 14:
Spédification intermédiaire — Condensateurs fixes d'antiparasitage et raccordement a
I'alimentation

IEC 60417, Symboles graphiques utilisables sur le matériel (disponible ([sous
http:/www.graphical-symbols.info/equipment)

IEC 60449:1973, Domaine de tensions des installations électriques des \batiments
IEC 60449:1973/AMD1:1979

IEC 60529:1989, Degrés de protection procurés par les envelappes (Code IP)
IEC §0529:1989/AMD1:1999
IEC 60529:1989/AMD2:2013

IEC §0598-1: 2014, Luminaires — Partie 1: ExigenceS/énérales et essais
IEC 60598-2 (toutes les parties), Luminaires — Partie 2: Regles particulieres

IEC §0664-1:2007, Coordination de l'isolement des matériels dans les systémes (résealx) a
bassg tension — Partie 1: Principes, exigences et essais

IEC §0664-4:2005, Coordination de’l'isolement des matériels dans les systéemes (résealix) a
bassg tension — Partie 4: Considérations sur les contraintes de tension a hautes fréquencgs

IEC §0691:2002, Protecteurs thermiques — Prescriptions et guide d'application

IEC §0695-2-10, Essais relatifs aux risques du feu - Partie 2-10: Essais au fil
incarjdescent/chauffant — Appareillage et méthode commune d’essai

IEC §0695-11-5, Essais relatifs aux risques du feu — Partie 11-5: Flammes d'essai — Méthode
d’esdai au braleur-aiguille — Appareillage, dispositif d’essai de vérification et lignes directri¢es

IEC 60730-2-3, Dispositifs de commande électrique automatiques a usage domestique et
analogue — Partie 2-3: Regles particulieres pour les protecteurs thermiques des ballasts pour
lampes tubulaires a fluorescence

IEC 60884-2-4, Prises de courant pour usages domestiques et analogues — Partie 2-4: Regles
particulieres pour prises de courant pour TBTS

IEC 60901, Lampes a fluorescence a culot unique — Prescriptions de performances

IEC 60906-3, Systemes IEC de prises de courant pour usages domestiques et analogues —
Partie 3: Prises de courant pour TBTS, 16 A6V, 12V, 24 V, 48 V courant alternatif et continu

IEC 60921:2004, Ballasts pour lampes tubulaires a fluorescence — Exigences de performances
IEC 60921:2004/AMD1:2006


http://www.graphical-symbols.info/equipment
https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

IEC 61347-1:2015 © IEC 2015 - 133 -

IEC 60923:2005, Appareillages de lampes — Ballasts pour lampes a décharge (a l'exclusion
des lampes tubulaires a fluorescence) — Exigences de performance

IEC 60950-1, Matériels de traitement de l'information — Sécurité — Partie 1: Exigences
générales

IEC 61180-1:1992, Techniques des essais a haute tension pour matériels a basse tension —
Partie 1: Définitions, prescriptions et modalités relatives aux essais

IEC 61189-2:2006, Test methods for electrical materials, printed boards and other

interconnection—structures—and—assemblies. Paort 2- Tost methods for material

for
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Caté

3 1

onnection structures (disponible en anglais seulement)

1249-2 (toutes les parties), Matériaux pour circuits imprimés et autrés, ‘struc
rconnexion

1347-2 (toutes les parties), Appareillages de lampes — Partie 2: Exigences particuliel

1347-2-8, Appareillages de lampes — Partie 2-8: Prescriptions particuliéres poy
5ts pour lampes fluorescentes

1347-2-9:2012, Appareillages de lampes — Partie 2-9: Exigences particuliéres pol
reillages électromagnétiques pour lampes a décharge (a I'exclusion des la

1558-1:2005, Sécurité des transformateurs;. alimentations, bobines d'inductand

1558-2-6:2009, Sécurité des transformateurs, bobines d’inductance, blocs d'aliment
bduits analogues pour des tensions,d’alimentation jusqu'a 1 100 V — Partie 2-6: R
uliéres et essais pour les transformateurs de sécurité et les blocs d'aliment
porant des transformateurs de.sécurité

1558-2-16:2009, Sécurité.des transformateurs, bobines d’inductance, blocs d'aliment
bduits analogues pour des tensions d’alimentation jusqu'a 1 100 V — Partie 2-16: R
ulieres et essais pour les blocs d'alimentation a découpage et les transformateurs
d'alimentation a(découpage

4046-4:2002; " Papier, carton, pates et termes connexes — Vocabulaire — Part
jories et-produits transformés de papier et de carton
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Pour

3.1

les besoins du présent document, les termes et définitions suivants s'appliquent.

appareillage de lampe
composant unique ou ensemble de composants inséré entre la source d'alimentation et une ou
plusieurs lampes et qui peut modifier la tension d’alimentation, limiter le courant fourni a la ou
aux lampes a la valeur requise, établir la tension d'amorcage et le courant de préchauffage,
empécher I'amorgage a froid, corriger le facteur de puissance, et réduire les perturbations

radio

électriques
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3.1.1

appareillage de lampe a incorporer

appareillage de lampe généralement congu pour étre monté dans un luminaire, un coffret ou
toute enveloppe similaire et non prévu pour étre monté a I'extérieur d'un luminaire, etc. sans
précautions particuliéres

Note 1 a l'article: Le compartiment situé au pied d'un candélabre d'éclairage public dans lequel I'appareillage est
logé est considéré comme une enveloppe.

3.1.2

appareillage de lampe indépendant
appagei DA
pouvpir étre installé séparément, en dehors d'un luminaire, avec une protection correspondant
au marquage d'un appareillage de lampe et sans enveloppe supplémentaire

Note {1 a I'article: |l peut se composer d'un appareillage de lampe a incorporer logé dans ung_enceinte assurant
toute la protection nécessaire correspondant a son marquage.

3.1.3
appdreillage de lampe intégré
app%eillage de lampe constituant un élément non remplagable d'un luminaire et ne pouvant
étre ¢ssayé séparément de celui-ci

3.2

ballast

app;eil inséré entre la source d’alimentation et une ouplusieurs lampes a décharge et ayant
esseftiellement pour but de limiter le courant fourni,a\a ou aux lampes a la valeur requise au
moygn d’'une inductance, d’'une capacité ou d’'une combinaison d’inductances et de capacités

Note {1 a I'article: |l peut également comporter des mayens de transformation de la tension d’alimentation| ainsi
que d¢s dispositifs qui aident a établir la tension d’amor¢age et le courant de préchauffage.

3.21
ballast électronique alimenté en courant continu
appareil destiné a l'alimentation d'une ou de plusieurs lampes fluorescentes et dont I'élé§ment
caragtéristique est un onduleur opérant la conversion du courant continu en courant alternatif a
I’aidg de semi-conducteurs; il-peut comporter des dispositifs stabilisateurs

3.2.2
ballast de référence
ballagt inductif spécial, destiné a servir d'élément de comparaison pour les essais de bal|lasts
et pqur la sélection des lampes de référence, et essentiellement caractérisé par un rapport
tensipn/courant{stable et peu sensible aux variations de courant, de température ef aux
influgnces magnétiques externes

Note 1 a\article: Voir aussi I’Annexe C de I'lEC 60921:2004 et I’Annexe A de I'lEC 60923:2005.

3.2.3

ballast commandable

ballast électronique dans lequel les caractéristiques de fonctionnement de la lampe peuvent
étre changées au moyen d'un signal via la ligne d'alimentation ou une entrée de commande
supplémentaire

3.3

lampe de référence

lampe sélectionnée en vue des essais de ballasts et qui, lorsqu'elle est alimentée par un
ballast de référence, présente des caractéristiques électriques qui se rapprochent des valeurs
assignées définies dans la norme relative a la lampe concernée
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3.4
courant de calibrage d'un ballast de référence
valeur de courant sur laquelle sont basés le calibrage et le contréle du ballast de référence

Note 1 a l'article: Il convient qu’'un tel courant soit toujours, de préférence, pratiquement identique au courant
assigné de régime de la lampe pour laquelle ce ballast de référence a été congu.

3.5
tension d'alimentation
tension appliquée a I'ensemble complet, constitué par I'appareillage et la ou les lampes

3.6
tensijon de service

la plus haute valeur efficace de la tension qui s'appliqgue a un isolement, adJa“vtepsion
d'alimentation assignée, les phénomeénes transitoires étant négligés, en circuit@uvert qu en
fonctjonnement normal

3.7
tensijon de référence
tensipn déclarée par le fabricant, a laquelle se rapportent toutes les caractéristiques de
I'appgreillage de lampe

Note 1 a l'article: Cette tension n’est pas inférieure a 85 % de la limite maxipvale de la plage assignée de terjsions

3.8
plage de tensions
plagg de tensions d’alimentation auxquelles le ballast/est destiné a fonctionner

3.9
tension de sortie assignée a vide
tensipn de sortie quand le ballast est_«¢onnecté sans charge a la tension d'alimenfation
nomihale a la fréquence nominale apréstavoir négligé les transitoires et la phase de démajfrage

3.10
couTnt d'alimentation
courant fourni par le circuit complet de la lampe ou des lampes et de I'appareillage de lampe

3.1
parti(r active
parti¢ conductricetqui peut provoquer un choc électrique en usage normal

Note 1 a l'article: ) Le conducteur de neutre étant cependant considéré comme une partie active

Note 3 a l'article: L’essai destiné a déterminer si une partie conductrice est une partie active et peut cauger un
choc ¢leetrique figure a I'Annexe A.

3.12

essai de type

essai ou série d'essais effectués sur un échantillon pour essai de type, afin de vérifier la
conformité de la conception d'un produit donné avec les exigences de la norme concernée

3.13

échantillon pour essai de type

échantillon constitué d'une ou de plusieurs piéces similaires présentées par le fabricant ou par
un vendeur responsable pour effectuer un essai de type
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facteur de puissance du circuit

A

2015

facteur de puissance de l'ensemble constitué par les appareillages de lampes et la ou les

lamp

3.15

es pour laquelle ou lesquelles I'appareillage de lampe est prévu

ballast a haut facteur de puissance
ballast dont le facteur de puissance du circuit est au moins égal a 0,85 (capacitif ou inductif)

Note 1 a l'article: La valeur de 0,85 tient compte de la déformation de I'onde du courant.

Note 2 a I'article: En Amérique du Nord, un haut facteur de puissance est défini comme étant au moins_égal

3.16

température maximale assignée

te
temp
indiq

1é si cela est marqué) dans les conditions normales de fonctionnement a la te

assignée ou a la valeur maximale de la plage assignée de tensions

@ 0,9.

grature la plus élevée admissible qui peut apparaftre sur la surface extérieure (a I'endroit

nsion

ale a

3.17

tempgérature de fonctionnement maximale assignée d'un‘enroulement d'appareillage de
lampe

tW

tempgrature d'enroulement assignée par le fabricant comme étant la température maxim

laquglle un appareillage de lampe, en 50 Hz/6Q'Hz, est présumé pouvoir fonctignner
correctement pendant au moins 10 ans en service.continu

3.18

effet
effet
estb

redresseur

risée ou a une émission d'électrons insuffisante, de telle sorte que le courant qui tra

la lamhpe présente des demi-périodes’successives constamment inégales

3.19
duré
D

p d'essai de l'essai d'endurance

duré¢ optionnelle del l'essai d'endurance sur laquelle les conditions de température

basé

3.20
dégr
S
cons

3.21

ES

adation.de l'isolement d'un enroulement de ballast

ante’ qui détermine la dégradation de l'isolement d'un ballast

pouvant se manifester a la fin de-l@durée de vie d'une lampe lorsque I'une des cathodes

erse

sont

amorceur
dispositif destiné a produire des impulsions de tension pour I'amorgage des lampes a décharge

et qu

i n'assure pas le préchauffage des électrodes

Note 1 a [l'article: L'élément qui déclenche l'impulsion de tension d'amorcage peut étre soit a déclench
synchronisé ou a déclenchement non synchronisé.

3.22
terre

de protection

D

ement
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borne a laquelle sont connectées les parties qui sont reliées a la terre pour des raisons de
sécurité

Note 1 a I'article: L'IEC 60417-5019 (2006-08) est la source de ce symbole.

3.23
;erre fojnctionnelle

G agquelle—sentconnecteestesparbes—autp Reee i S terre
pour[des raisons autres que des raisons de sécurité

Note 1 a l'article: L'IEC 60417-5018 (2011-07) est la source de ce symbole.

Note 2 a l'article: Dans certains cas, une mise a la terre fonctionnelle peut étre nécesgaire pour faciljter le
démarrage et/ou pour éviter les perturbations radio.

3.24
masse
chéjsis

born¢ dont le potentiel est pris comme référence

Note 1 a I'article: L'IEC 60417-5020 (2002-10) est la source dexc¢e symbole.

3.25
bornes de commande
points de connexion, autres que les bornes d'alimentation de puissance, vers le ballast
électfonique qui sont utilisées pour échanger des informations avec le ballast

Note {1 a l'article: Les bornes d'alimentatién peuvent aussi étre utilisées pour échanger des informations avec le
ballas}.

3.26
signal de commande
signdl, alternatif ou continu qui, de facon analogique, digitale ou autre, peut étre modulé|pour
échapger des informations avec le ballast

3.27
trés passe tension
TBT
tensipn/niexcédant pas 50 V en courant alternatif ou 120 V en courant continu lissé entre
condpctelrs ou entre un conducteur quelconque et la terre

Note 1 a l'article: "Lissé" est défini de fagon conventionnelle par une tension sinusoidale lissée avec une
ondulation inférieure a une valeur efficace de 10 %: la valeur de créte maximale ne dépasse pas 140 V pour un
systéme en courant continu lissé de tension nominale 120 V.

Note 2 a I'article: Cette tension correspond au domaine de tension 1 de I'lEC 60449.

3.271

trés basse tension de sécurité

TBTS

TBT dans un circuit isolé du réseau d'alimentation électrique par une isolation supérieure ou
égale a celle qui existe entre les circuits primaire et secondaire d'un transformateur
d'isolement de sécurité, selon I'lEC 61558-2-6
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Note 1 a l'article: Une tension maximale inférieure a 50 V alternatifs efficaces ou a 120 V continus sans
ondulation peut étre spécifiée dans les exigences particuliéres, en particulier lorsqu'un contact direct avec des
parties sous tension est autorisé.

Note 2 a l'article: Il convient de ne dépasser la limite de tension sur aucune charge entre le fonctionnement a
pleine charge et a vide lorsque la source est un transformateur d'isolement de sécurité

Note 3 a l'article: “Sans ondulation” est par convention une tension d'ondulation efficace ne dépassant pas 10 %
de la composante continue: la valeur de créte maximale ne dépasse pas 140 V pour un réseau continu sans
ondulation de 120 V nominal et 70 V pour un réseau continu sans ondulation de 60 V.

3.27.2

trés basse tension de fonctionnement
TBTF
tensipn TBT ayant une trés basse tension pour des raisons fonctionnelles mais qui ne-répond
pas qux exigences qui s’appliquent a la TBTS (ou la TBTP).

Note { a l'article: Une TBTF est protégée de I'alimentation BT par une isolation simple.

Note 2 a l'article: Il est dangereux de toucher un circuit TBTF; ce dernier peut étre lconnecté a la tefre de
protedtion.

[SOYRCE: IEC 61558-1:2005, 3.7.19, modifiée]

3.28
enveloppe
term¢ utilisé dans la présente norme comme un terme genéral qui inclut toutes les parties
métalliques accessibles, les arbres, poignées, boutons,<prises et analogues, les vis de fiXation
métajliques accessibles et les tdles métalliques appliguées sur les surfaces accessiblgs de
matéfiau isolant et n'inclut pas les parties métalliques.non accessibles

3.29
appdreillages de lampe de classe |
appareillages indépendants dans lesquels* la protection contre un choc électrique n'est pas
unigyement basée sur l'isolation principale mais inclut une précaution de ségurité
supp|émentaire telle que des meyens sont prévus pour le raccordement des parties
condlctrices accessibles au conducteur de protection (mise a la terre) dans le cablage fixe de
I'installation afin que les parties conductrices accessibles ne puissent pas devenir activgs en
cas de défaillance de l'isolation principale

Note 1 a l'article: Les appdreillages de lampe indépendants de Classe | peuvent comporter des parties avgc une
isolatipn double ou renforcée)

Note 2 a l'article: Les, -appareillages de lampe indépendants de Classe | peuvent comporter des partie§ dans
lesqugls la protection\contre un choc est basée sur un fonctionnement a trés basse tension de sécurité (TBTY).

3.30
appdreillages de lampe de classe Il
appareillages indépendants dans lesquels la protection contre un choc électrique n'est pas
uniguement basee sur lisolation principale mais dans lesquels des precautions de securité
supplémentaires sont prises, telles qu'une isolation double ou une isolation renforcée, aucune
disposition n'existant pour une mise a la terre de protection ou basée sur les conditions
d'installation

3.31

appareillages de lampe de classe lll

appareillages indépendants dans lesquels la protection contre un choc électrique est basée sur
une alimentation a trés basse tension de sécurité (TBTS) et dans lesquels aucune tension
supérieure a la TBTS n'est générée
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3.32
dispositif d'impédance de protection
composant ou ensemble de composants dont I'impédance et la construction sont tels

qu'ils

garantissent que le courant de contact en régime établi et la charge sont limités a un niveau

inoffensif

3.33
tension de service maximale
U

out

tension (efficace) de service maximale apparaissant entre les bornes de sortie ou entre les

bornes de sortie et la terre, dans des conditions de fonctionnement normales ou anormale

>

Note 1 a l'article: Les transitoires et les tensions d'allumage doivent étre négligées.

3.34
isolation principale

isolafion des parties qui fournit une protection contre un choc électrique dans des cond
sans|défaut

3.35
douhle isolation

isolation des parties avec deux couches d'isolation qui fournissent une protection cont
choc|électrique dans une condition de défaut simple

3.36
isolation renforcée
isolation des parties qui fournit un degré de protection comme double isolation

3.37
écartement
plus fourte distance dans l'air entre deux’piéces conductrices

[SOYRCE: IEC 60664-1:2007, 3.2]

3.38
ligne de fuite

tions

e un

distapce la plus courte,*le long de la surface d’un isolant solide, entre deux parties

condlctrices
[SOYRCE: IEC60050:2001, 151.15.50]

3.39

isolation solide
matériau_isolant solide infnrpnqé entre deux Inarfipq caonductrices

[SOURCE: IEC 60664-1:2007, 3.2]

3.40
fréquence critique

fcrit

fréquence a laquelle la réduction de la tension de claquage d’une distance d’isolement apparait

3.41
champ homogéne

champ électrique dont le gradient de tension est essentiellement constant entre les électrodes
(champ uniforme), tel que celui existant entre deux sphéres dont le rayon de chacune est plus

grand que la distance qui les sépare
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[SOURCE: IEC 60664-1:2007, 3.14]

3.42

champ hétérogéne
champ électrique dont le gradient de tension entre électrodes n’est pas essentiellement

cons

tant (champ non uniforme)

Note 1 a I'article: La condition de champ hétérogéne d’'une configuration point par rapport a une électrode
est le cas le plus contraignant vis-a-vis de la tenue aux surtensions. Elle est représentée par une électrode point

ayant

[SOUF

3.43
surt

géné

un rayon de 30 um et une surface plane de 1 m x 1 m.

nsion transitoire
surtension de courte durée, ne dépassant pas quelques millisecondes, oscillatoire ou

ralement fortement amortie

Note 1 a l'article: La durée de la surtension transitoire est l'intervalle de temps jau\cours duquel la t

dépas

Be 10 % de sa valeur de créte.

[SOURCE: IEC 60050:1987, 604.03.13, modifiée — Les notes ont eté modifiées.]

3.44

catégorie de tenue aux chocs

DEC

DNSEILLE: catégorie de surtension

chiffrie définissant une condition de surtension transitoiré

Note 1 a I'article: L’explication suivante et le Tableau 1 sont’extraits de I'lEC 60364-4-44:2007.

a) Opjet de la classification des tensions de tenue atfx'chocs

L

d
T
L
é

S

T O QFOFC T

bs catégories de surtension sont définies danS+le cadre des installations électriques a des fins de coordi
e I'isolement et une classification associée'des équipements a tension de tenue aux chocs est fournie,
hbleau 1.

tension assignée de tenue aux chocs est une tension de tenue aux chocs assignée par le fabrica
uipements ou a une partie desvéquipements et qui caractérise la capacité de tenue spécifiée d
plement contre les surtensions\(cohformément a 3.9.2 de I'lEC 60664-1:2007).

tension de tenue aux chocs est utilisée pour classifier les équipements mis sous tension directen
rtir du réseau.

bs tensions de tenue aux chocs pour les équipements sélectionnés en fonction de leur tension nominal
urnies pour permettre de distinguer différents niveaux de disponibilité des équipements en ce qui concqg
ntinuité de service et un risque acceptable de défauts. La sélection des équipements en fonction
nsion de tenue“aux chocs classifiée permet de réaliser la coordination de I'isolement pour I'instg
mpléte réduisant le risque de défauts a un niveau acceptable.

hns la plupart des installations les surtensions transitoires transmises par le systeme de distribution n
s atténuées en aval de fagon significative.

2015

plane

non,

bnsion

nation
voir le

ht aux
e leur

hent a

e sont
rme la
d’une
llation

e sont
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Tableau 1 — Tension assignée de tenue aux chocs exigée pour les équipements

Tension nominale de Tension de tenue aux chocs pour les équipements
I’installation ? kv ®
\%

Systémes Systémes Equipements a | Equipements de Appareils et Equipements
triphasés monophasés I’origine de distribution et matériel spécialement

avec point Iinstallation circuits finaux consommateur protégés
milieu (catégorie de (catégorie de de courant (catégorie de

tenue aux tenue aux (catégorie de tenue aux

chocs V) chocs lll) tenue aux chocs )

chocs Il)

- 120-240 4 2,5 1,5 048
230/400 - 6 4 2,5 1,5
2477/480
400/690 - 8 6 4 2,5

1 000 - 12 8 6 4

@ Cpnformément a I'lEC 60038.

o
—

h tension de tenue aux chocs est appliquée entre les conducteurs sous tension et le PE.

3.45
tension de sortie de créte maximale de service
Uout
tensipn de service de créte répétitive maximale entre le's bornes de sortie ou entre les bornes
de sortie et la terre, lors de conditions de fonctionnement normales ou anormales et avegc les
surtensions transitoires négligées

3.46
tension d’amorgage
tensipn de créte appliquée pour amorcérune lampe a décharge

3.46/4
tension d’impulsion d’amorg¢age
tensipn d’amorcage de créte d'une durée totale <750 us (somme de toutes les dxrées
d’imgulsion) en moins de\10 ms avec la durée (largeur) de chaque impulsion étant mesurg¢e au
nivedu de 50 % de la yaleur de créte absolue maximale

Note 1 & l'article: _4#l.convient que les formes d’onde d’impulsion d’amorgage, considérées comme une tension
d’impylsion d’amargage, ne contiennent pas de fréquence fondamentale supérieure a 30 kHz ou qu’elles |soient
généralement fartement amorties (aprés 20 ps il convient que le niveau de tension de créte soit inférieur a lamoitié
de la|tension—de créte maximale). Pour I'évaluation de la fréquence fondamentale, il convient de consulter
I’Anneixe E(de I''EC 60664-4:2005.

3.47
Up
tension de créte équivalente transformée

tension de créte de sortie transformée, qui est convertie pour la tension de créte la plus
défavorable avec sa fréquence associée en une tension d’impulsion d’amorgage

Note 1 a l'article: La valeur de la tension de créte de sortie transformée équivalente déclarée est un paramétre
essentiel pour la sélection des composants associés.

Note 2 a l'article: Voir 3.46.1.

Note 3 a I'article: Pour déterminer la tension de créte de sortie transformée équivalente déclarée pour I'isolation
principale Up [principale], la combinaison la plus défavorable de la tension de créte maximale et de la fréquence est

a prendre en compte, ce qui signifie la distance dans I'air maximale conformément au Tableau 10 pour I'isolation
principale.
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Note 4 a l'article: Pour déterminer la tension de créte de sortie transformée équivalente déclarée pour I'isolation
renforcée, Up [renforcée], la combinaison la plus défavorable de la tension de créte maximale et de la fréquence est
a prendre en compte, ce qui signifie la distance dans I’air maximale conformément au Tableau 11 pour I'isolation
renforcée.

3.48

alimentation BT

circuits, cables ou parties de circuit ou de cable reliés au réseau public de distribution basse
tension (BT)

EXEMPLE Un exemple d’alimentation BT est le réseau de distribution 230V.

Ll LMo C 60440
LREIS A~ a g — \“A-an an,

N t L tiaola: L 1 i &l i 3 - o H - + i
ote {-aterticle—tatension-de-ees—eiredits—eorrespond-at-domaine-de-tension

Note 2 a l'article: La définition que donne le présent document d’'une alimentation BT n’inclut pas 1as\TBT$ et la
TBTF,

Note 3 a l'article: La définition que donne le présent document d’'une alimentation BT n’inclut'pas I'alimentation
haute [tension (HT) qui correspond au domaine Il de I'lEC 60449.

4 Exigences générales

Les appareillages de lampes doivent étre congus et construits detelle maniére qu'en Usage
normijal, ils fonctionnent sans danger pour l'utilisateur ou pour I'eqhvironnement.

La canformité est vérifiée en effectuant tous les essais spécifiés.

Les ¢xigences concernant les matériaux d'isolation/utilisés pour une double isolation oy une
isolation renforcée des appareillages sont spécifiées a I'Annexe N de la présente norme.

De plus, les appareillages de lampes indépendants doivent étre conformes aux exigencgs de
I'EC|60598-1 en y incluant les exigences de\cette derniére concernant le marquage, telles que
la classification IP et les contraintes mécaniques. Les ballasts a incorporer a isolation dpuble
ou renforcée doivent, en plus, étre conformes aux exigences de I’Annexe |.

Les appareillages électroniques*a-incorporer a isolation double ou renforcée doivent, en [plus,
étre gonformes aux exigences.de’I’Annexe O.

Certgins appareillages..de lampes a incorporer n‘ont pas d’enveloppes propres et|sont
constitués par des cincuits imprimés sur lesquels sont montés des composants électriqugs; ils
doivgnt étre confofmes aux exigences de I'lEC 60598-1 lorsqu’ils sont intégrés dang les
lumirjaires. Les appareillages de lampes a intégrer n’ayant pas d’enveloppe propre doivenf étre
cons|dérés cofmme des composants intégrés de luminaires définis dans [I'Article 0.p de
I''EC|60598-1.2014 et doivent étre essayés assemblés dans le luminaire.

Il es{ recommandé que le fabricant de luminaire s’entende, si nécessaire, avec le fabficant

d’ HI| H~ = | | R4 H S~ L H 2l + A
appalUIIIGHU ayu DUJCL Ut TOTUUTPTITTNITTIL U ©Toodl dUuaplc.

Dans les normes de sécurité sur les lampes, les "informations pour I'étude du ballast" sont
données pour avoir un fonctionnement sir des lampes. Ces données doivent étre considérées
comme normatives pendant les essais sur les ballasts.

Les appareillages fournissant une TBTS doivent satisfaire aux exigences supplémentaires
données dans I'Annexe L. Celles-ci comportent en particulier la résistance d'isolement, la
rigidité diélectrique, les lignes de fuite et des distances dans I'air entre les circuits primaire et
secondaire.
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5 Généralités sur les essais
5.1 Les essais de la présente norme sont des essais de type.

Les exigences et tolérances permises par la présente norme sont relatives a l'essai d'un
échantillon pour essai de type présenté par le fabricant a cette fin. La conformité de
I'échantillon pour essai de type ne garantit pas la conformité de la production totale du
fabricant a la présente norme de sécurité.

La conformité de la production est de
e

P | ra-a. t llocciirana a 1o
essals—eaeroetdtfeetrassurance—oae1a

la responsabilité du fabricant et peut comporter des
vete-enplus-des—essais—detype-

5.2 | Sauf spécification contraire, les essais sont effectués a une températuré ambjiante
de 10 °C a 30 °C.

5.3 | Sauf spécification contraire, I'essai de type est effectué sur un ,échantillon qui est
constitué d'une ou de plusieurs piéces soumises pour les besoins de I'essai de type.

En général, tous les essais sont effectués pour chaque type d'appareillage de lampe ou, quand
une gamme d'appareillages de lampes similaires est concernée,. pour chaque puissance de la
gamme ou sur une sélection représentative de la gamme, en accord avec le fabricant.

Certains pays requierent trois échantillons d'appareillagestde lampes pour l'essai et, dans de
tels gas, si plus d’'un échantillon est défaillant, le type est{rejeté. Si un échantillon est défafllant,
I'essqi est répété en utilisant trois autres échantillons ‘et tous doivent satisfaire aux exiggnces
de I'gssai.

Si lgs essais de 14.3 ou de 15.5 de [IEC 61558-1:2005 doivent étre effectués, |trois
échaptillons supplémentaires sont nécessaires. Ces échantillons ne sont respectivement
utilisgs que pour I'essai de 14.3 ou de 15:5de I'|EC 61558-1:2005.

5.4 | Les essais doivent étre effectués dans l'ordre indiqué dans cette norme, |sauf
spécffications contraires dans les!Parties 2 de I'lEC 61347.

5.5 | Pour les essais thermiques, les appareillages de lampes indépendants doivent| étre
montés dans un coin diessai constitué par trois parois de contre-plaqué de 15 mm a 20 mm
d'épdisseur, peintes_én)hoir mat, les parois étant disposées de fagon a simuler le plafond et
deux|murs d'une piéce. L'appareillage de lampe est monté sur le plafond du coin d'essai aussi
prés |que possibleldes murs, le plafond débordant les autres faces de I'appareillage de lampe
d'au moins 250./mm.

5.6 | Poun“les ballasts alimentés en courant continu prévus pour étre utilisés sur|[ une
alimgntation par batterie, il est permis d’utiliser une source d’alimentation continue putre
qu’ure—batterie,—<a—conditiomque—timpédance de—ta—source—suit€quivatente—a—cette—d’une
batterie.

NOTE Un condensateur non inductif d’'une tension assignée appropriée et d’'une capacité au moins égale a 50 pF,
connecté entre les bornes d’alimentation de l'unité en essai, fournit normalement une impédance de source
simulant celle d’'une batterie.

5.7 Quand les appareillages de lampes sont essayés vis a vis des exigences de cette
norme, les rapports d'essais antérieurs peuvent étre mis a jour conformément a cette édition
en soumettant un nouvel échantillon pour des essais en tenant compte du rapport d'essai
précédent.

Des essais de type complets peuvent généralement ne pas étre nécessaires. Le produit et les
précédents résultats d'essais doivent seulement étre revus vis a vis des articles modifiés
marqués "R" comme prévu par I'Annexe J.
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5.8 Sauf spécification contraire, les termes "tension" et "courant” font référence aux va
efficaces.
6 Classification

Les

7

7.1

Les

appareillages de lampes sont classés, selon la méthode d'installation, en

appareillages a incorporer;
appareillages indépendants;

2015

leurs

appatreillages-intégrés
g g g
Marquage

Indications a préciser

barties composant I'lEC 61347-2 fournissent, parmi les cas suivants, les indication

doivgnt étre précisées comme marquage obligatoire ou fournies a titre. d’'information, sq
étant portées sur I'appareillage de lampe, soit en figurant sur le catalogue du fabricant o
un dgcument équivalent.

Pour| les appareillages sans enceinte et classés comme“a-incorporer (par exemple

ass
son

emblage ouvert de cartes de circuits imprimés), on considére que seuls les points a)

exigds par la Partie 2 concerné de I'lEC 61347 doivent étre fournis a titre d'information, s
étant] aposés sur l'appareillage, soit en figurant dans le catalogue du fabricant ou dar

doc

ument équivalent.

Marque d'origine (marque déposée, marqué’de fabrique ou nom du vendeur ou fournis
’rjsponsable).
uméro de modele ou référence du.type attribué par le fabricant.

—

b cas échéant, symbole ‘pour appareillage de lampe indépendant, @ [SO

[<2]

417-5138 (2002-10)].

= —

ysibles inclus, doitwétre marquée d'une maniére non ambigué par des inscription
'‘appareillage de lampe ou, a I'exception des fusibles, doit étre spécifiée dans le catal
L fabricant.

o —

Tension d'alimentation nominale (tensions, s'il y en a plusieurs), gamme de tens
frequence d'alimentation et courant(s) d'alimentation; le courant d'alimentation peut
bnné_dans les documents du fabricant.

— Qo

bs(bornes de mise a la terre (si elles existent) doivent étre identifiées par le symbole

5 qui
it en
U sur

, un
et b)

t [obligatoires pour le marquage sur l'appareillage,, Les autres marquages obligaloires

it en
S un

bseur

URCE:

b relation entre les parties remplagables et interchangeables des appareillages de lampes,

5 sur
ogue

ions,
étre

L -

@ [SOURCE: 60417-5019 (2006-08)] OU : 1 .[SOURCE: 60417-5018 (2011-07)].

Ces symboles ne doivent pas étre placés sur des vis ou sur d'autres parties aisé
amovibles.

ment

Si l'appareillage est marqué avec un symbole de mise a la terre, les instructions du

fabricant doivent contenir des informations indiquant si I'utilisation de l'appareillage
raccordement a la terre est autorisée.

Pour I'utilisation de ces symboles, voir I'lEC 60417.

Valeur déclarée de la température assignée maximale de fonctionnement de I'enroule
suivant le symbole t,,, valeur progressant par multiples de 5 °C.

sans

ment


https://iecnorm.com/api/?name=216421df2ead21ecd373bbd42ee84018

IEC 61347-1:2015 © IEC 2015 - 145 —

h)

i)

i)

k)

Indication que la protection de I'appareillage de lampe contre le contact accidentel avec les
parties actives est assurée par I'’enveloppe du luminaire.

Indication de la section des conducteurs pour laquelle les bornes éventuelles conviennent.
Symbole: valeur(s) concernée(s), en millimetres carrés (mmz) suivies par un petit carré.

Type de lampe et puissance ou gamme de puissances assignées pour lesquelles
I'appareillage de lampe est prévu ou désignation, comme indiqué sur la feuille de
caractéristiques de lampe, du ou des types de lampes pour lesquels l'appareillage de
lampe est congu. Si l'appareillage de lampe est prévu pour étre utilisé avec plus d’une
lampe, le nombre et les puissances assignées de chaque lampe doivent étre indiqués.

Z

'\'I'I: 1 ] HH- lac. apPar ilaa S da Inmn S onA -F o Annl\ I'II:f‘ [24’}/17 ’) ’7 il ot cunnoc A IRLART=Y mAatradage de
; los—appareitages—d HES-6PEH H-est-6upp GoHR—FRareEa g

gamme de puissances inclut toutes les valeurs assignées a l'intérieur de Ia gamme, sauf indication_coptraire
ns la documentation du fabricant.

o

chéma de branchement indiquant la position et la fonction des bornes. Dans |9 cas
appareillages de lampes dépourvus de bornes, une indication claire de la_signification du
bde utilisé pour les fils de raccordement doit étre donnée sur le schémayde cablage| Les
bpareillages de lampes qui fonctionnent uniquement sur des circuitsspécifiques ddivent
re identifiés en conséquence, par exemple par marquage ou par schéma d’enroulement.

our les appareillages commandables, les bornes de commandeé~doivent étre identlfiées
ans le catalogue du fabricant ou dans un document simijlaire. La classification de
solation qui a été maintenue entre les parties actives et fes circuits de commande doit
fre fournie. Par exemple, une isolation principale ou renfofeé€e.

;

bmposants/produits externes reliés au méme bus de commande. Ceci reléeve de la
sponsabilité du concepteur du systéme defcommande, et non du fabricant de
ppareillage.

T O OSQ [m DYV O oW 9

b maintien de la barriéere par contournement déclarée peut aussi dépendre d’a{tres

leur de ..
Sji elle se réfere a un emplacement particulier sur I'appareillage de lampe, cet emplacement

m) Slymbole pour les appareillages protégés thermiquement a température déclarée ; (voir

nexe B). Les points dansxle triangle doivent étre remplacés par la valeur de la

elsius. Les valeurs progressent par multiples de 10.
issipateur(s) additionnel(s) prescrit(s) pour 'appareillage de lampe.

Température limite~de'I'enroulement dans les conditions anormales, qui doit étre respéctée
Igrsque l'apparegillage est incorporé dans un luminaire en tant qu'information popr la

ans le cas(des appareillages de lampes prévus pour des circuits exempts de cond|tions
ormales/ou qui sont utilisés seulement avec des dispositifs d’amorgcage qui ne
umettent pas les appareillages de lampes aux conditions anormales indiquées a
nnhexe C de I'lEC 60598-1:2014, la température de I'enroulement dans les condijtions

ormales n'est pas indiqlléo

La durée de l'essai d'endurance pour les appareillages de lampes qui doivent étre soumis
aux essais, selon le choix du fabricant, sur une période plus longue que 30 jours, peut étre
indiquée par le symbole D, suivi du nombre de jours approprié 60, 90 ou 120, exprimé en
dizaines de jours, le tout étant indiqué entre parenthéses immédiatement aprés l'indication
tw, par exemple (D6) pour les appareillages de lampes qui doivent étre soumis a une
période d'essai de 60 jours.

NOTE 2 La durée de I'essai d’endurance standard de 30 jours n’a pas besoin d’étre indiquée.

Pour les appareillages de lampes pour lesquels une constante S différente de 4 500 est
revendiquée par le fabricant, le symbole S avec sa valeur appropriée, exprimée en milliers,
par exemple «S6» si S vaut 6 000.

Les valeurs suivantes de S sont préférentielles: 4 500, 5 000, 6 000, 8 000, 11 000, 16 000.
La tension a vide assignée, quand elle est supérieure a la tension d'alimentation.
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s) Symbole indiquant le type d'appareillage fournissant la TBTS.

t) Bornes de mise a la terre d'un appareillage indépendant utilisées pour le raccordement de
compartiments de lampe (s'il y a lieu) devant étre marquées par le symbole suivant:

e

(LY

= [SOURCE: IEC 60417-6296 (2014-09)]
Ce symbole ne doit pas étre placé sur des vis ou sur d'autres parties aisément amovibles.
Les dimensions du symbole des bornes de mise a la terre d'un appareillage indépendant
utilisées pour le raccordement de compartiments de lampe doivent étre d'au moins 5 mm
(hors tout, lettres comprises).

u) Diéclaration la tension de service maximale Uyt (efficace) entre
¢| les bornes de sortie, ou
¢| toute borne de sortie et la terre (si applicable),
e| par pas comme décrit dans le Tableau 2.

Tableau 2 - Tension de service et pas de U, ;
Tlension de service <50V <500V > 500 V
U, par pas de 1V 10V 50V
Lp plus grande des valeurs de tension spécifiées dait étre marquée sur l'appareillage par
«[Fension de service de sortie = ...V» ou «U-OUT/5\...V» ou «U, 4 = ...V».
LEe point u) n'est pas applicable aux bornes avec des circuits a TBTS (trés basse tensipn de
s¢curité), comme défini dans I'lEC 61558-1;

v) [éclaration de la tension de créte de sofrtie équivalente maximale Up entre:
¢| les bornes de sortie;
¢| toute borne de sortie et la terre, si applicable.

Les valeurs les plus élevées de la tension spécifiée doivent au moins étre déclarées,|pour
I'isolation principale et renforcée (Up [principale] = xx kV et Up [renforcée] = xx kV)

Lp déclaration de la tension de créte de sortie équivalente maximale Up ne s’applique pas
alix bornes a circuitssTBTS telles que définies dans I'|EC 61558-1.

Les tensions «de” créte de sortie transformées équivalentes déclarées sont ex|gées
uhiguement-pour les tensions supérieures a 0,5 kV.

NPTE 3_‘L'explication du sens de U_ est donnée en 3.47. L’Annexe Q donne des lignes directrices|et un
exemple pour le calcul de ce paramétre.

W) C‘; :UD va=GU|o dUO “yllca dc fu;tc du Tab:uau 8 dc :d pléoclltc TTUTTIeS OUIIt c‘l ut;“acl Ct de |a
ligne de fuite est supérieure aux lignes de fuite associées du Tableau 7, la tension de créte
de sortie maximale U, et sa fréquence correspondante f;,; entre
e les bornes de sortie;

e toute borne de sortie et la terre, si applicable,
doivent étre déclarées.
Le point w) ne s’applique pas aux bornes a circuits TBTS telles que définies dans
I''EC 61558-1.
7.2 Durabilité et lisibilité du marquage

Le marquage doit étre indélébile et lisible.
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La conformité est vérifiée par examen et en essayant d'effacer le marquage en le frottant
légerement, pendant 15 s & chaque fois, avec deux chiffons dont I'un est imbibé d'eau et I'autre
d'essence.

Le marquage doit étre lisible apres I'essai.

Il convient d’utiliser une essence a base d'hexane avec une teneur maximale en carbures
aromatiques de 0,1 % en volume, un indice kauri-butanol de 29, un point d'ébullition initial
d'environ 65 °C, une température d'évaporation d'environ 69 °C et une masse volumique
d'environ 0,68 g/cm3.

8 Bornes
Les hornes a vis doivent étre conformes a la Section 14 de I'lEC 60598-1:2014.

Les hornes sans vis doivent étre conformes a la Section 15 de I'lEC 60598-1.:2014.

9 Mise ala terre

9.1 | Dispositions pour la mise a la terre de protection (Symbole: IEC 60417-5019
(2006-08)

Les hornes de mise a la terre doivent satisfaire aux exigences de I'Article 8. Les dispositifs de
liaisgn/verrouillage électrique doivent étre convenablement protégés contre le desserrage et il
ne doit pas étre possible de desserrer les dispositifs de liaison/verrouillage électrique a la|main
sans|l'aide d'un outil. En ce qui concerne les borhes sans vis, il ne doit pas étre possible de
desserrer accidentellement les dispositifs de ligison/verrouillage électrique.

Tous| les composants d'une borne de mise a la terre doivent étre prévus pour minimiger le
risque de corrosion électrolytique résultant du contact avec le conducteur de terre ou deg tout
autrel métal en contact avec eux.

Les V\is et les autres composants’des bornes de terre doivent étre réalisés en laiton ou dans un
autrel métal de résistance au.nioins équivalente a la corrosion ou encore dans une matiére{ dont
la surface est a I'épreuve de la rouille. Au moins l'une des surfaces de contact doit étfe en
métal nu.

La canformité est vérifiée selon 7.2.3 de I'EC 60598-1:2014.

9.2 | Dispositions pour la mise a la terre fonctionnelle (Symbole: IEC 60417-5018 (2011-
07))

LeS bornac da mica 9 o tarra fonctinnnalla dnivant caticfaira oy avinancac da ['"Artic] 8 et
SOHAS—6G6—FHHSO—a—+a—1teHE6—OAGHOBARGHE—GONEAT—SAHSRAHE—ath—EeXI1geH685—Ge—AHEGE

de 9.1.

Le contact de mise a la terre fonctionnelle (potentiel) d'un appareillage de lampe doit étre isolé
des parties actives par une isolation double ou renforcée.

9.3 Appareillages de lampes dotés de conducteurs pour la mise a la terre de protection
par des pistes sur des cartes de circuit imprimé

Si une piste de carte de circuit imprimé est utilisée pour une mise a la terre interne dans
I'appareillage de lampe indépendant, a incorporer ou intégré, elle doit subir I'essai suivant.

Avec une source de courant alternatif, on fait passer pendant 1 min un courant de 25 A entre la
borne ou le contact de mise a la terre et, a tour de réle, chacune des parties métalliques
accessibles via la piste de la carte de circuit imprimé.
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Apres l'essai et aprés avoir laissé refroidir I'appareillage jusqu'a la température ambiante, les
exigences de 7.2.3 de I'lEC 60598-1:2014 doivent s'appliquer.

9.4 Mise a la terre d'un appareillage de lampe a incorporer

Il est admis de mettre a la terre un appareillage de lampe a incorporer en fixant I'appareillage
au métal du luminaire relié a la terre.

Pour la conformité, voir 7.2 de I'lEC 60598-1:2014.

Siu apparpillagp de lampe comparte une harne de terre celle-ci doit étre utilisée uniquement
pourfla mise a la terre de I'appareillage de lampe a incorporer.

La mlise a la terre du luminaire ou d'un autre appareil par l'intermédiaire de I'appareillage de
lampg a incorporer n'est pas autorisée.

9.5 | Mise a la terre par I'intermédiaire d'un appareillage indépendant

9.5.1 Raccordement de la terre a un autre appareil

Un gppareillage de lampe indépendant peut comporter des bornes permettant la suife du
raccqrdement de la terre aux autres appareils de l'installation.20ur une liaison en boucle ¢u de
travefsée, une section minimale de 1,5 mm?® en cuivre; ®d en un matériau condufcteur
équivalent doit étre utilisée.

a5.3l1.1 et a la Section 7 de I'lEC 60598-1:2014>Pour une boucle, une section minimale de

Les’j[Is de mise a la terre de protection situés a l'intérieur du luminaire doivent étre conformes
1,5 nim2 est exigée.

La canformité est vérifiée par examen et par des mesures.

9.5.2 Mise a la terre des compartiments d'une lampe alimentée par I'intermédiaire
d'un appareillage de lampe indépendant

Un Qappareillage de lampe ~indépendant peut comporter des bornes de mise a la |terre
alimgntées par cet appareillage, permettant de mettre le compartiment de lampe a la terre.
Dang ce cas, le chemin\vers la terre entre les bornes de terre d'entrée et de sortie de
I'appgreillage doit subjr{'essai suivant.

Avec|une sourcesdé courant alternatif, on fait passer pendant 1 min un courant de 25 A enjre la
born¢ ou le cofitact de mise a la terre et, a tour de réle, chacune des parties métalllques
accepsibles\(via la piste de la carte de circuit imprimé, si elle est utilisée comme terfe de
protection).

Apres Tessal el apres avoir laisse refroidir I'appareillage a la temperature ambiante, on doit
faire passer un courant d'au moins 10 A dérivé de la source avec une tension a vide ne
dépassant pas 12 V, entre la borne de mise a la terre ou le contact de mise a la terre et a tour
de réle, chacune des parties métalliques accessibles. La chute de tension entre la borne de
terre ou le contact de mise a la terre et la partie métallique accessible doivent étre mesurés et
la résistance doit étre calculée a partir du courant et de la chute de tension. En aucun cas la
valeur de résistance calculée ne doit dépasser 0,5 Q.

Les bornes de mise a la terre de sortie du compartiment de lampe doivent étre marquées
comme décrit en 7.1 t).
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10 Protection contre le contact accidentel avec des parties actives

10.1 Les appareillages de lampes qui ne sont pas protégés contre les chocs électriques par
I’enveloppe du luminaire doivent étre construits de fagon que soit garantie une protection
suffisante contre un toucher accidentel avec les parties actives (voir Annexe A) lorsqu’ils sont
installés en usage normal.

L'appareillage de lampe intégré, qui dépend de I'enveloppe du luminaire pour la protection, doit
étre essayé en fonction de son utilisation prévue.

ation

ées pour cette exigence.

Les |parties assurant une protection contre les contacts accidentels doivefit, avoir| une
résisfance meécanique adaptée et ne doivent pas prendre de jeu en usage normal.~ll ne doit pas
étre possible de les retirer sans I'aide d'un outil.

La conformité est vérifiée par examen, par essai manuel et, pour ce qui.concerne la protgction
contre les contacts accidentels, par un essai avec le doigt d'épreuveé normalisé illustré| a la
Figune 1 de I'lEC 60529:1989, en utilisant un témoin électrique fpour montrer le contacf. Ce
doigflest appliqué dans toutes les positions possibles, si nécessaine, avec une force de 10|N.

Pour|l'indication du contact, il est recommandé d'employer,'une lampe avec une tensior} non
inférieure a 40 V.

10.2| Les appareillages pour lampe incorporantides condensateurs d'une capacité fotale
dépapsant 0,5 pF doivent étre construits de ‘telle maniére que la tension aux bornes de
I'appareillage de lampe ne dépasse pas 50 V,@ min aprés la déconnexion de I'appareillage de
lamppg d'une alimentation a la tension assignée.

10.3| Pour les appareillages fournissant une TBTS, les parties conductrices accesgibles
doivgnt étre séparées électriquementydes parties actives au moins par une isolation doubfe ou
renfgrcée. Il ne doit y avoir aucune liaison entre le circuit de sortie et I'enveloppe ou le dircuit
de mlise a la terre de protectiani-le cas échéant. De plus, la construction doit étre telle qufil n'y
ait apicune possibilité de liaison entre ces circuits, soit directement soit indirectement], par
I'intefmédiaire d'autres parties conductrices, a l'exception du cas d'une action délipérée
(voir [10.4).

Les ¢ircuits de sortie de TBTS doivent étre séparés électriquement de la terre au moing par
une igolation principale.

L'expgression «circuits» recouvre également les enroulements des transformateurs internes (HF
et aurres) de I'appareillage.

Dans les appareillages fournissant une TBT, les parties conductrices sont considérées comme
des parties actives et doivent étre isolées en conséquence.

La conformité est vérifiee par examen, par des essais d'isolation appropriés et par des
mesures. Voir aussi I'Annexe L.

10.4 Les appareillages fournissant une TBTS peuvent comporter des parties conductrices
accessibles dans le circuit de TBTS si la tension de sortie assignée en charge ne dépasse pas
25V efficaces ou 60 V continus sans ondulation lorsque la tension dépasse 25 V efficaces ou
60 V continus sans ondulation, le courant de contact ne dépasse pas:

— en alternatif: 0,7 mA (créte);
— en continu: 2,0 mA;
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— la sortie a vide ne dépasse pas 35 V créte ou 60 V continus sans ondulation.

NOTE Les limites indiquées sont basées sur I'lEC 60364-4-41.

La conformité est vérifiée en mesurant la tension de sortie lorsque des conditions en régime
permanent sont établies, I'appareillage étant raccordé a une tension d'alimentation assignée et
a une fréquence assignée. Pour l'essai en charge, I'appareillage est chargé par une résistance
fournissant une sortie assignée (respectivement un courant ou une puissance) a la tension de
sortie assignée. Pour les appareillages comportant plusieurs tensions d'alimentation, les
exigences sont applicables a chacune des tensions d'alimentation assignées.

Le courant de contact est contrdlé par une mesure conformément a ['Annexe G de
T

I'"EC|605698-1:2014.

Pour|les appareillages fournissant une TBTS avec des tensions ou des couranis' de sortie
assignés dépassant les valeurs données ci-dessus, au moins l'une des parties-conductric¢s du
circult de TBTS doit étre isolée par une isolation capable de tenir a une tension d'esspi de
500 VY efficaces pendant 1 min.

Les parties conductrices accessibles séparées par une isolation  double ou renforcée| par
exenjple les parties actives et I'enveloppe ou les circuits primaire(et ‘'secondaire, peuventi étre
pontges (pontage conducteur) par des résistances ou des condensateurs Y2 a conditign de
comprendre au moins deux composants séparés de la mémeésyaleur assignée (résistange ou
capafité) et d'étre assignées pour la tension de service totale, dont I'impédance a pqu de
changes de varier de maniére significative pendant la durée’de vie de chaque appareillage. De
plus,| les parties conductrices accessibles séparées—~des parties actives par une isolation
doubje ou renforcée, comme ci-dessus, peuvent étre_pontées par un simple condensateur(Y1.

Les gondensateurs Y1 ou Y2 doivent satisfaire auX exigences correspondantes de I'lEC 6(384-
14 e}, si des résistances sont utilisées, elles“doivent satisfaire aux exigences de l'esgai a)
de 14.1 de I''EC 60065:2001.

11 Résistance a I'humidité et isolement

L'appareillage de lampe doit-€tre résistant a I'humidité. 1l ne doit présenter aucun dommage
notalple aprés avoir été soumis' a I'essai suivant.

L'appareillage de lampe) est placé dans la position la plus défavorable de I'usage normal [dans
une énceinte contenant de I'air dont I'humidité relative est maintenue entre 91 % et 95 %. La
tempgrature de <'air a tous les endroits ou les échantillons peuvent étre placés doit| étre
mainfenue a 1<C-prés de n'importe quelle valeur t commode comprise entre 20 °C et 30 °

CJ

Avanft d'étre* placé dans I'enceinte, I'échantillon est porté a une température comprise entre t et
(t + 4)-2C+ L'échantillon doit étre gardé dans I'enceinte pendant 48 h.

Dans la plupart des cas, I'échantillon peut étre porté a la température spécifiée entre t et (t +
4) °C en le gardant dans une piéce a cette température pendant au moins 4 h avant I'essai a
I'humidité.

Dans le but d'obtenir les conditions spécifiées a l'intérieur de l'enceinte, il est nécessaire
d'assurer une circulation d'air constante a l'intérieur et, e an général, d'utiliser une enceinte
thermiquement isolée.

La résistance d'isolement ne doit pas étre inférieure a 2 MQ pour l'isolation principale et a
4 MQ pour l'isolation double et renforcée entre les parties actives et I'enveloppe. Pour
I'isolation entre les circuits primaire et secondaire, dans les appareillages fournissant une
TBTS d'autres valeurs s'appliquent (voir Annexe L).
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L'isolement doit étre approprié

a) entre les parties actives et les parties métalliques extérieures, y compris les vis de fixation
et la feuille métallique en contact avec les parties isolantes extérieures;

b) entre les parties actives et les bornes de commande, le cas échéant.

Dans le cas d'un appareillage de lampe ayant une liaison interne ou un composant entre une

ou plusieurs bornes de sortie et la borne de terre, cette liaison doit étre enlevée pendant cet
essai.

Pour l'essai, les bornes d'entrée et de sortie doivent étre reliées. Les appareillages ayant un
couvercle isolant ou une enveloppe sont entoures avec une teuille metallique.

12 Rigidité diélectrique
L'appareillage de lampe doit avoir une rigidité diélectrique convenable.

Immgdiatement aprés la mesure de la résistance d'isolement, les appareillages de lampes
doivgnt étre soumis a un essai de rigidité diélectrique appliqué entre-les parties spécifiges a
I’Article 11 pendant 1 min.

correspondre aux valeurs indiquées au Tableau 3. Au début; la tension appliquée ne doif pas

La E{nsion d'essai, pratiqguement sinusoidale et d’'une fréquénce de 50 Hz ou 60 Hz) doit
dépapser la moitié de la valeur prescrite, puis elle est partée rapidement a cette valeur.

Tableau 3 — Tension d'essai.de rigidité diélectrique

Tension de service U Tensior:/d’.essai
Isolation principale pour les tensions TBTS 500
Jusqu’a 50 V inclus 500
Isolation principale 2 U+ 1000
Au-dessus de 50 V jusqu’a 1 000 \MNinclus Isolation supplémentaire 2 U+ 1000
Isolation double ou renforcée 4 U+ 2000

Dang le cas ou I'on utilise~afa' fois une isolation renforcée et une double isolation, on doit veiller a ce que la
tension appliquée a I'isolation renforcée ne surcharge pas I'isolation principale ou I'isolation supplémentaire.

Lors|de I'essai de |'appareillage, il convient de soumettre I'entrée a essai avec une tension d'essai corresporjdant
a la {ension d'aliptentation et il convient que la partie relative a la sortie soit soumise a essai avec une tensign
d'esgai correspondant a U

Pour| uné isolation a feuille solide ou mince utilisée pour l'isolation double ou renforcée,
I'Annexe N s'applique.

Pendant I'essai, il ne doit se produire ni contournement ni claquage.

Le transformateur de haute tension utilisé pour cet essai doit étre construit de fagon telle que,
lorsque ses bornes de sortie sont court-circuitées aprés que la tension de sortie a été réglée a
la valeur prescrite, le courant de sortie soit d'au moins 200 mA.

Le relais de surintensité ne doit pas déclencher pour un courant de sortie inférieur a 100 mA.

La valeur efficace de la tension d'essai appliquée doit étre mesurée a £3 % pres.
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La feuille métalliqgue mentionnée a I'Article 11 doit étre placée de telle sorte qu'il ne se
produise pas de contournements aux arétes de l'isolation.

Les effluves qui ne coincident pas avec une diminution de la tension ne sont pas pris en

consi

dération.

13 Essai d'endurance thermique des enroulements des ballasts

Les enroulements des ballasts doivent avoir une endurance thermique convenable.
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nformité est vérifiée par I'essai suivant.

les enroulements incorporés a des appareillages fournissant une TBIS; voi
fications spécifiées dans I'Annexe U de I'lEC 61558-1:2005.

it de cet essai est de vérifier la validité de la température de fonctionnement ass
male (t,) marquée sur le ballast. L’essai est effectué sur sept nouyveaux ballasts qui
oumis a aucun des essais précédents et qui ne doivent pas étré utilisés pour d’a
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En général, pour obtenir des conditions normales de fonctionnement, le ballast est essayé

avec

la lampe appropriée.

Le boitier du ballast, s'il est en métal, est mis a la terre. Les lampes sont toujours maintenues a
l'extérieur de I'étuve.

Pour certains ballasts inductifs a impédance simple (par exemple ballasts du type bobiné pour
circuits a starter), I'essai est fait sans lampe ou résistance, a condition que le courant soit
ajusté a la méme valeur que celle trouvée avec la lampe sous la tension d'alimentation
assignée.

Le ballast est connecté a I'alimentation de telle maniére que la contrainte diélectrique entre
I'enroulement de l'appareillage de lampe et la terre soit similaire a celle rencontrée dans la

méth

ode avec lampe.
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Sept ballasts sont placés dans [I'étuve et la tension d’alimentation assignée est appliquée a

chac

un des circuits.

Les thermostats de I'étuve sont alors réglés de fagon que la température a l'intérieur de I'étuve
atteigne une valeur telle que la température de I'enroulement le plus chaud dans chaque

balla

st soit approximativement égale a la valeur théorique indiquée au Tableau 4.

Pour les ballasts qui doivent étre essayés sur une période d'essai supérieure a 30 jours, les
températures théoriques d'essai doivent étre calculées au moyen de I'Equation (2).

Apré c Se ¢ g o la température réelle de l'enroulement ost déterminée nar la
méthpde du «changement de résistance», et, si besoin est, les thermostats de I'étuve|sont
réajuistés pour s'approcher d'aussi prés que possible de la température d'essai a~atteindre.
Par Ia suite, le contrbéle quotidien de la température de l'air de I'étuve est effectue en vue
de s'assurer que les thermostats sont maintenus a leur valeur correcte dans. un intefvalle
de #2 °C.
Les températures de I'enroulement sont mesurées a nouveau apres 24,h\et la durée de I'pssai
final de chaque appareillage de lampe est déterminée au moyen de I'Equation (2). La Figure 1
illustfe cela sous forme d'un diagramme. L'écart tolérable entre_ ‘la température réelle de
I'enrqulement le plus chaud d'un quelconque des ballasts en essai et la valeur théoriqu¢ doit
étre fel que la durée d'essai final ne soit pas inférieure a la durée prévue de I'essai, [sans
touteffois dépasser le double.
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NOTE Ces courbes ne sont représentées qu’a titre d'information et traduisent les résultats fournis par I'application
de I'Equation (2) avec une constante S égale a 4 500 (voir Annexe E).

Figure 1 — Relation entre la température de I’enroulement
et la durée de I’essai d’endurance
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Tableau 4 — Températures théoriques d'essai pour les ballasts soumis a un essai

d'endurance d'une durée de 30 jours

Constante S Température théorique d'essai
°C
S$4,5 S5 S6 S8 S11 S16
Pourt, = 90 163 155 142 128 117 108
95 171 162 149 134 123 113
100 178 169 156 140 128 119
105 185 176 162 146 134 125
110 193 183 169 152 140 130
115 200 190 175 159 146 136
120 207 197 182 165 152 141
125 215 204 189 171 157 147
130 222 211 196 177 163 152
135 230 219 202 184 169 158
140 238 226 209 190 175 163
145 245 233 216 196 181 169
150 253 241 223 202 187 175
Sauf] indication contraire sur le ballast, les températures théoriques d'essai spécifiées dans la colonne [S4,5
s'appliquent. Il faut que I'utilisation d'une constanterautre que S4,5 soit justifiée conformément a I'Annexe E.

Pour
résis

le calcul de la températurelde I'enroulement au moyen de la méthode de «variatig
ancey, I'Equation (1) ci-aprés est adoptée:

R

t, = Ff (234,5 + t,) - 2345

est lactempérature initiale en degrés Celsius;
gst la température finale en degrés Celsius;

est la résistance a la température t,;
est la résistance a la température t,.

n de

(1)

La constante 234,5 se rapporte aux enroulements en fil de cuivre; pour 'aluminium, il convient
que cette constante soit 229.

On ne doit pas chercher a maintenir constante la température des enroulements apres la
mesure effectuée au bout de 24 h. Seule la température de I'air ambiant doit étre maintenue
constante par le réglage thermostatique.

La période d'essai pour chaque ballast commence avec la mise sous tension. A la fin de son
essai, le ballast correspondant est mis hors circuit, mais il est maintenu dans I'étuve jusqu'a ce
que les essais sur les autres ballasts soient terminés.
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Les températures théoriques d'essai figurant a la Figure 1 correspondent a un fonctionnement
continu de 10 années a la température de fonctionnement maximale assignée t,,,.

Elles

sont calculées au moyen de I'équation suivante:

1 1
logL =logL +S|—-—
° T T,

b) L

Le rgsultat de I'essai est considéré._comme satisfaisant si au moins six des sept ba

satis
balla

Dans
aucu

14 (

14.1

est la durée théorique de I'essai d'endurance en jours (30, 60, 90 ou 120);
égale 3 652 jours (10 années);

est la température théorique de I'essai en kelvins (t + 273);

est la température de fonctionnement maximale assignée en kelvins (t,;, +273);
est une constante dépendant de la construction de l'appareillagé de lampe et
matériaux utilisés pour l'isolation.

5 I'essai, quand le ballast est revenu a la température ambiante, il doit satisfairg
nces suivantes.

la tension assignée, le ballast doit faire démarrer la méme lampe et le courant d’arc
mpe ne doit pas dépasser 115 % de la valeur mesurée avant I'essai, comme cel
ecrit ci-dessus.

et essai a pour objet de mettre en évidencé. un éventuel changement défavorablg
glages de l'appareillage de lampe.

b résistance d’isolement entre I'enroulemént et le boitier du ballast, mesurée sous en
DO V en courant continu, ne doit pas étre inférieure a 1 MQ.

ont a ces exigences. L’essai(est considéré comme étant infructueux si plus de
5ts ne passent pas I'essai.

le cas de deux défaillances, I'essai est répété avec sept ballasts supplémentair
he défaillance de ces appareillages n’est permise.

Conditions de défaut

Un appareillage de lampe doit étre congu de telle fagon que, lorsqu'il fonctionn

cond
prod

avecl10.1, ne doit pas éire altérée

tions-'de défaut, il n'y ait pas d’émission de flammes ou de matériaux fondus ¢
ction“de gaz inflammables. La protection contre les contacts accidentels, en confo

des

aux

de la
A est

des

viron

lasts
deux

bs et

e en
u de
rmité

Le fonctionnement en conditions de défaut signifie que chacune des conditions spécifiées
de 14.2 a 14.5 est appliquée a tour de rdle et, parallelement, les autres conditions de défaut
qui en sont une conséquence logique sont aussi appliquées, en supposant que seulement un
composant a la fois peut étre soumis a une condition de défaut.

Si un appareillage de lampe porte le symbole de terre de protection et que le fabricant a
déclaré dans les instructions que l'utilisation de I'appareillage sans contact de mise a la terre
est autorisée, le fonctionnement dans des conditions de défaut doit alors étre réalisé avec et

sans

liaison de mise a la terre.

Si un appareillage de lampe porte le symbole de terre fonctionnelle et que le fabricant a
déclaré dans les instructions que l'utilisation de I'appareillage sans contact de mise a la terre
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fonctionnelle est autorisée, le fonctionnement dans des conditions de défaut doit alors étre
réalisé avec et sans liaison de mise a la terre.

L'examen de I'appareil et de son schéma montrera généralement les conditions de défaut qu'il
y a lieu d'appliquer. Ces derniéres sont appliquées dans I'ordre qui est le plus commode.

L’objectif de I'Article 14 est de vérifier que I'appareillage reste sir en cas de défaut simple. A
cet effet, chaque composant doit étre court-circuité ou ouvert et les pistes de CCI les plus
rapprochées que ce qu’exige I'Article 16 de la présente norme doivent étre court-circuitées.
L’exigence stipule que I'appareillage ne doit pas nuire au personnel ou aux installations. Les
composants de sécurité qui sont conformes a leur norme de sécurité correspondante sont

excly

s s’ils sont utilisés dans le respect de leurs spécifications.

Les [I‘ésultats de cet essai montrent que I'appareillage reste sir méme dans des conditions de

défa

Les g
soum
corre

Le f4
exen

Les
étre

Pour
lamp

Les
essa

14.2
valel
14.2

Les
autorn
circu

Entre
exen

t simple.

ondensateurs de filtrage connectés directement a I'alimentation ne nécessitent pas g
is a I'essai s'ils sont conformes a I'lEC 60384-14 et sont classés X1\0u X2 pour la te
spondante.

bricant doit démontrer que les composants se comportent™d'une maniére prévisiblg
ple en montrant leur conformité aux spécifications appropriees.

ondensateurs, résistances ou inductances non conformes a la nome appropriée dg
50it court-circuités soit débranchés, selon la maniére qui est la plus défavorable.

les appareillages de lampes marqués ;; Ja température du boitier de I'appareillag
2, en un endroit quelconque, ne doit pascdépasser les valeurs indiquées.

hppareillages de lampes et les -bobines de filtrage dépourvus de ces symboles
yés avec le luminaire en conformité avec I'lEC 60598-1.

Courts-circuits au travers,"des lignes de fuite et des écartements, si inférieurs
rs spécifiées a I'Article(16-en prenant en compte les réductions éventuelles autoriséd
A 14.5.

ignes de fuite~et/les écartements inférieurs aux valeurs de I'Article 16 ne sonf
isés entre les_parties actives et les parties métalliques accessibles et entre les diffé
ts. Cette exigence s’applique aussi entre les pistes de circuit imprimé.

lesconducteurs protégés contre les transitoires d'énergie venant de l'alimentation
ple‘par bobine d'arrét ou condensateur) qui sont sur une carte imprimée conformg

exigd

‘étre
Nsion

, par

ivent

e de

sont

aux
ES en

pas
rents

(par
aux

neces de force d'arrachement et de force d'adhérence indiquées dans I'lEC 61189-

P, les

exigences concernant les lignes de fuite sont modifiées conformément au Tableau 5 avec un
minimum de 0,5 mm.
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Tableau 5 — Ligne de fuite minimale sur circuit imprimé
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Tension Ligne de fuite
(efficace)
\% mm

50 0,5

100 0,5

160 0,5

200 0,63

256 N

320 1,6

400 2,0

500 2,5

630 3,2

800 4,0

1 000 5,0
NOTE 1 Les valeurs de ce tableau sont extraites du Tableau Fi{4) de I'lEC 60664-
1:2007 - lignes de fuite minimales pour un matériau de circuit imprimé — degré de
pollution 2 (tous les groupes de matériaux sauf Ill b).
NOTE 2 Les valeurs des lignes de fuite peuvent étre( obtenues, pour les valeurs
intermédiaires des tensions de service, par interpolation linéaire entre les valeurs
données dans le tableau.
NOTE 3 Pour les lignes de fuite, la tensign\en courant continu équivalente est
égale a la valeur efficace de la tension en eourant alternatif sinusoidale.

14.3| Court-circuit au travers de dispositifs a semi-conducteurs ou,

interquption de dispositifs a semi-conducteurs.

Un s¢ul composant a la fois doit-étre court-circuité (ou interrompu).

le cas éch

éant,

14.4| Court-circuit au travers d'une isolation constituée d'un revétement de vernis, d'émail ou

de teixtile.

De tgls revétements.ne sont pas pris en compte dans I'évaluation des lignes de fuite indiq

au Thbleau 7 et des écartements indiqués au Tableau 9. Cependant, si de I'émail con

I'isolation d'unfil et satisfait a I'essai de tension prescrit a I'Article 13 de I'lEC 60317-0-1:1

il est|considéré comme contribuant pour 1 mm a ces lignes de fuite et écartements.

Ce paragraphe n'impligue pas la nécessité de court-circuiter l'isolation entre les spireg

uées
stitue
013,

des

bobines, les conduits ou tubes isolants.

14.5 Court-circuit au travers de condensateurs électrolytiques.

14.6 La conformité avec 14.2 au 14.5 doit étre vérifiée en faisant fonctionner I'appareillage de
lampe a la tension d'alimentation assignée conformément a la procédure de circuit d'essai
donnée en 14.7, avec la (les) lampe(s) branchée(s) et avec le boitier de l'appareillage de
lampe a t..Chacune des conditions de défaut exposees de 14.2 a 14.5 inclus doit étre

appliquée a tour de rédle.

Pour les besoins de cet article, la tension d'essai peut prendre n'importe quelle valeur dans la
gamme de tensions d'alimentation de l'appareillage, ou varier de +5 % si une tension
d'alimentation assignée unique est donnée. Cela permettra la grande capacité de courant

d'alimentation exigée par cet essai.
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Les essais doivent étre effectués sur trois échantillons pour chaque condition de défaut,
constitués d'un ou plusieurs éléments soumis dans le cadre de l'essai de type. Si un
échantillon est défaillant, I'essai doit étre répété avec trois nouveaux échantillons dont aucun
ne doit étre défaillant.

L'essai doit étre poursuivi jusqu'a ce que des conditions stables soient obtenues. La
température du boitier de I'appareillage de lampe doit alors étre mesurée.

NOTE Des composants tels que des résistances, des condensateurs, des semi-conducteurs, des fusibles, etc.,
pourraient étre détruits. De tels composants peuvent étre remplacés pour pouvoir poursuivre l'essai.

métalliques exposées, ainsi que les bornes de commande, le cas échéant. Les appare
ayant un couvercle isolant ou une enveloppe sont entourés avec une feuille métallique:

illages

Apré$ les essais, quand l'appareillage de lampe est revenu a la température~ambiante, la
résisfance d'isolement, mesurée a environ 500 V en courant continu ne doit pas étre inférjeure

a1MQ.

Pour|vérifier si des gaz libérés par les parties constitutives sont inflammables ou non, un gssai
avec|un générateur d'étincelles a haute fréquence doit étre effectué:

Les parties accessibles doivent étre soumises a l'essai conformément a I'Annexe A [pour
déteriminer si elles sont devenues actives.

Pour|vérifier si I'émission de flammes ou de matériaux‘-fondus peut présenter un risque pgur la
sécufité, le spécimen d'essai doit étre entouré avéec un tissu ouate, comme spécifié en 4.187
de I'IBO 4046-4:2002, et ce dernier ne doit pas s‘enflammer.

14.7 | Connecter 'appareillage soumis a l'essai a une source de tension alternative de haute

puisdance, capable de faire passer un-courant de défaut de 160 A ;?0 % en valeur efficace, tel

que montré a la Figure 2. Appliquer #a condition de défaut appropriée.
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X1 X2 A

Un R DUT
T
X3 X4 B
IEC
Légerde
Uy tension d'alimentation
DUT dispositif soumis a I'essai
R cablage additionnel ou résistance pour le réglagé du courant
T shunt 10 mQ
X1, X2, X3, X4  bornes pour le cablage additionnel ou la‘résistance additionnelle
A B bornes pour le court-circuit et pour lappareillage de lampes
C.P. sonde de courant
Figure 2 — Circuit d'essai pour les appareillages

Effedtuer la procédure d'essai comme suit.
a) Mettre en court-circuit les_bornes A et B.

Spoumettre a l'essai«l'étalonnage en courant avec le cablage additionnel ou la résist

aflditionnelle entreé les bornes X1 — X2 et X3 — X4. La valeur du courant doit étre 1

P %. en valeur efficace

+10
b) Hnlever le~¢ourt-circuit.

Connecter I'appareillage aux bornes A et B.
c) SYolmettre I'appareillage a I'essai.

15 Construction

15.1

Bois, coton, soie, papier et matériaux fibreux similaires

ance
60 A

Le bois, le coton, la soie, le papier et des matériaux fibreux similaires ne doivent pas étre
utilisés pour l'isolation, sauf s'ils sont imprégnés.

La conformité est vérifiée par examen.

15.2 Cartes imprimées

Les cartes imprimées sont autorisées pour les liaisons internes.
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La conformité est vérifiée par référence a I’Article 14 de cette norme.

15.3 Fiches et socles utilisés dans les circuits TBTS ou TBT

2015

Pour les appareillages comportant des socles TBTS ou TBT, le circuit de sortie doit étre tel
qu'il n'existe aucune compatibilité dangereuse entre un tel socle et une fiche destinée a une
liaison directe a un socle, pouvant étre utilisé pour le circuit d'entrée en relation avec les régles

d'in

stallation, les tensions et les fréquences.

Les fiches et les socles pour un systéme TBTS doivent étre conformes aux exigences de
I'lEC 60906-3 et de I'lEC 60884-2-4. Toutefois, il est autorisé que les fiches et les socles pour

les
alte
seu

s’k/stémes TBTS avec a la fois un courant assigne ~ 3 A et une tension maximale de
rpatifs ou 60 V continus avec une puissance ne dépassant pas 72 W, soient conforme
Ids exigences suivantes:

¢s socles ne doivent pas comporter de contact de terre de protection.

Puisque I''EC 60906-3 ne couvre que les tensions de sortie de 6 NA,12V, 24 V et 48\
appareillages ayant des tensions de sortie intermédiaires doivent.étre capables de suppor
tensipn supérieure la plus proche.

15.4| Isolation entre les circuits et les parties accessibles

15.41 Généralités

L’apq

diffénents circuits électriques.

Les

mémes exigences s’appliquent aux® circuits reliés a [l'interface de commande

appareillage électronique commandable~ou les circuits de commande doivent étre isol§

I'ali

entation BT conformément a la-déclaration du fabricant de I'appareillage (voir 7.1 k)).

Auculne isolation n’est exigée_si.

gs signaux de commande sont injectés au travers des bornes d’alimentation ou g
clrcuits sont reliés al'alimentation au travers d’une borne séparée;

I récepteur des(signaux de commande est situé dans le boitier du ballast et si le sign
transmis a distance a partir de transmetteurs a infrarouge ou a onde radioélectrique;

[z
bpitier de.Fappareillage, mais a l'intérieur du luminaire (et non a distance).

NOTE|  Actuellement, les types de systémes de commande suivants sont disponibles sur le marché:

és socles ne doivent pas admettre des fiches d'autres systémes de tension’normalisés;

25V
5 aux

¢s fiches ne doivent pas pouvoir pénétrer dans les socles d'autres systémes normalis¢s;

, les
ter la

areillage doit fournir une isolation appropriée aux parties accessibles et entrg¢ les

d’un
s de

i les

h| est

s bornes\de commande sont a utiliser uniquement avec un détecteur a I'extériedr du

sigmat—de—commande—TB T, Tsotatiom principate —detatimentatiom BT (par exempte——imterface—d'ect
adressable numérique2 et0a10V);

signal de commande TBTS, (par exemple DMX);

signal de commande, non isolé de I'alimentation BT (par exemple commande par bouton poussoir/déco
de phase/réduction par échelon).

La conformité est vérifiée par les exigences suivantes.

2 Digital Addressable Lighting Interface en anglais.

airage

upage
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15.4.2 Circuits TBTS

Les sources suivantes peuvent étre utilisées pour alimenter les circuits TBTS:

La tehsion dans les circuits ne doit pas étre supérieure aux limites définies pour la TBT.

un transformateur de sécurité conformément a I'lEC 61558-2-6 ou a la Partie 2 équivalente
de I'lEC 61558;

un appareillage fournissant une TBTS conformément aux IEC 61347-2-2, IEC 61347-2-3,
IEC 61347-2-7, IEC 61347-2-13;

une source électrochimique (par exemple une batterie) ou une autre source indépendante
d’un circuit de tension supérieure.

Les dgircuits TBTS doivent étre isolés de I'alimentation BT par une isolation doublejeu‘renf¢rcée

(sur la base d’une tension de service égale a la tension d’alimentation BT).

Les

Circuits TBTS doivent étre isolés des autres circuits non TBTS (sauf TBTF) parn une

isolajion double ou renforcée (sur la base d’'une tension de service égale a la tension la| plus

élevde dans les circuits).

Les gircuits TBTS doivent étre isolés des circuits TBTF par une isolation supplémentaire (sur la

base|d’'une tension de service égale a la tension d’alimentation<BT).

Les gircuits TBTS doivent étre isolés des autres circuitssdBTS par une isolation principalg (sur

la bape d’'une tension de service égale a la tension la-plus élevée dans les circuits).

Les
confarme au Tableau 6 en 15.4.5.

Circuits TBTS doivent étre isolés des parties’ conductrices accessibles par une isolation

Dang le cas des appareillages fournissant une TBTS conformément a la présente norme, la
tensipn TBTS doit étre prise en compte a des fins d’isolation dans la tension de sortie

. . . 4 n n
maxifnale indiquee par "Ug ;"

La cpnformité est vérifiee par.examen et par les essais des Articles 10, 11, 12 et 16 fde la

préseénte norme.

15.4.83 Circuits TBTF

Les gources suivantés peuvent étre utilisées pour alimenter les circuits TBTF:

h transformateur de séparation conformément a [I'lEC 61558-2-1 ou a la Partie 2
Huivalente de I'EC 61558;

h.appareillage de séparation fournissant une isolation principale entre les circuits d’eptrée
e dU DUIt;C bUIIfUIIIIU’IIICIIt éz id Pdltic 2 applupliéc dU id plébﬂlltb IOTTIe,

cC O C

une source électrochimique (par exemple une batterie) ou une autre source dans un circuit
séparé par I'alimentation BT par isolation principale seulement.

La tension dans les circuits ne doit pas étre supérieure aux limites définies pour la TBT.

Les circuits TBTF doivent étre isolés de 'alimentation BT au moins par une isolation principale
(sur la base d’'une tension de service égale a la tension d’alimentation BT).

Les circuits TBTF ne doivent pas nécessairement étre isolés des autres circuits TBTF sauf a
des fins de fonctionnement.

Les circuits TBTF doivent étre isolés des parties conductrices accessibles par une isolation
conforme au Tableau 6 en 15.4.5.
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La conformité est vérifiee par examen et par les essais des Articles 10, 11, 12 et 16 de la
présente norme.

Les prises de courant pour les systétmes TBTF doivent satisfaire aux exigences suivantes:

La cqnformité est vérifiée par examen.

15.4.4 Autres circuits

L’isolation entre les circuits autres que TBTS ou TBTF et les parties conductrices access
doit étre conforme aux exigences du Tableau 6 de 15.4.5.

La copnformité est vérifiée par I'application des exigences de la présente norme a l'iso
exigge en 15.4.5.

NOTE| Ce type de circuit comprend par exemple:

15.45 Isolation entre les circuits et les parties conductrices accessibles

Les |parties conductrices accessibles: "doivent étre isolées des parties actives du o

les fiches ne doivent pas pouvoir étre connectées a des socles de prise de courant d’a
systemes de tension;

utres

les socles de prise de courant ne doivent pas admettre de fiches d’autres systémes de

tension;

les socles de prise de courant doivent avoir un contact avec un conducteur de protection.

lejs circuits de sortie de ballast;
lels circuits fournis par le transformateur d’isolement conformément a I'lEC 61558-2-4 ou équivalent;

lels circuits fournis par les transformateurs de séparation conformément a I'lEC 61558-2-1 qui ne satisfo
alix exigences relatives aux TBTF;

e circuits fournis par les appareillages de séparation\(autres que les TBTF) et les appareillages d’is
nformément aux IEC 61347-2-2, IEC 61347-2-3, IEC 61347-2-7, IEC 61347-2-13.

(o]

ibles

ation

ht pas

lation

ircuit

électfique par une isolation conforme au Tableau 6. La Figure 3 donne un exemple de

I'isolation d’'un appareillage tel que-décrit dans le Tableau 6.

Dand une construction de la classe Il, dans laquelle une liaison équipotentielle est utilisée
ptection contre les.contacts indirects avec les parties actives, les exigences suivantes
s’appliquent.

la pr

solation doanent lieu a un court-circuit.

Afin de_vérifier que les parties conductrices sont correctement reliées ensemble, I'ess|
I''EC 60598-1:2014, 7.2.3 (essai de continuité de la terre avec 10 A) est a effectuer.

pour

Tputes les parties conductrices sont reliées ensemble de sorte que deux défaufs de

ai de

Les.parties conductrices sont conformes aux exigences de I’Annexe A de la pré

sente

norme en cas de défaut d’isolement entre les parties actives et les parties conductrices

accessibles.
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L\

Accessible metal
parts (e.g. reflector)

- 163 -

and accessible metal parts

Insulation between light source

\ Luminaire /
4
Controlgear
. _ LED module
/J‘_i\ 1L I
supply \r_dj‘ =1 out
. LED module
[ — -
/ »

Insulation between primary and
secondary circuits of the controlgear

Accessible metal
parts (e.g. reflector)

Légende

/

and accessible metal parts

Insulation between light source

Anglais

Frangais

Controlgear

Appareillage

Lvsupply

Alimentation BT

out

u

out

Insulation between primary and secondary
circuits of the controlgear

Isolation entre les circuits primaire et secondaire
de I'appareillage

Accessible metal parts (e.g. reflector)

Parties métalliques accessibles (par exemple
réflecteur)

LUMINAIRE

LUMINAIRE

LED MODULE

MODULE DE LED

Insulation between light.source and accessible
metal parts

Isolation entre la source de lumiére et les parties
métal accessibles

Figure 3.~ Exemple d’une isolation d’appareillage relative au Tableau 6
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Tableau 6 — Exigences pour I’isolation entre

les parties actives et les parties conductrices accessibles

Appareillage Isolation exigée entre les parties actives et les parties
conductrices accessibles
Classe | Classe Il Classe Il
Isolation entre Tension de Isolation des Isolation d’'une ou de | Isolation de plusieurs
I’alimentation BT et les sortie parties plusieurs parties parties conductrices
circuits secondaires conductrices conductrices accessibles sans
accessibles mises accessibles avec liaison équipotentielle
a la terre liaison
équipotentielle
Uy > Isolation principale Isolation double ou Isolation double, pu
LVSupply conforme a U, , renforcée conforme renforcée eonforme a
( a Uout Uout
aucune
[SQURCE: U .< Isolation principale Isolation double ou Isolation double ¢u
60417-5941 out . . . N
(20p2-10) L conforme a LV renforcée conforme renforcée conforipe a
- supply supply | |
a I‘Vsupply LVSUPP'Y
Tensions Isolation principale Isolation L’isolation est tefue
supérieures conforme a U, , supplémentaire de satisfaire aux
alaTBT conforme a Uy, plus | exigences plus
(TBTF) LVsuppIy élevées de a) ou|b):
a) lIsolation
supplémentaife
conforme a U}
principale plus LV imary
b) Isolation doufjle
[SOURCE: ou renforcge
60417-5156 conforme a U} ,
(20p3-08)]
TBT (TBTF) Isolation Isolation Isolation
fonctionnelle supplémentaire supplémentaire
conforme a U, ,plus | conforme a U, , plus
I‘Vsupply LVSUPP'Y
Tensions Isolation principale Isolation principale Isolation double ¢u
supérieures conforme a U, , conforme a U, , renforcée
alaTBT conforme a U,
(TBTF)
[SOURCE:
60417-5221
(20p2-10)]
double,ou ) . ) . . o
renforeéd TBT (TBTS) Isolation principale Isolation principale Isolation principaje
Voir aussi les Voir aussi les Voir aussi les
exigences de exigences de exigences de
I'"EC 60598- I'lEC 60598-1:2014, I'lEC 60598-1:20{4,
1:2014, Sections 8, | Sections 8, 10 et 11 Sections 8, 10 et[11
10 et 11
[SOURCE:
604175222
(2002=107T

16 Lignes de fuite et écartements

16.1 Généralités

Cet article spécifie les exigences minimales applicables aux lignes de fuite (voir 16.2) et aux
écartements (voir 16.3) pour les appareillages de lampes. Les exceptions sont spécifiées
uniguement a I'Article 14. Les exigences supplémentaires pour les TBTS sont données a

I’Annexe L.

Les exigences applicables aux lignes de fuite et aux écartements sont a appliquer:
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pour Iisolation principale:

pour [une isolation double ou renforcée:

Une gnveloppe métallique doit étre garnie intérieurement d'un revétement isolant en confo
avec|l'lEC 60598-1 si, en l'absence d'un tel revétement, les lignes de fuite ou les écarten|
entrel les parties actives et I'enveloppe sont inférieurs a la valeur requise dans les tab
concernés.

Les néductions des lignes de fuite et des écartements sont autorisées pour les appareil
de lampes qui sont protégés contre la pollution, parI'utilisation de revétement ou d’empo|
Dang ce cas, le degré de pollution 1 s’applique,

Les dimensions minimales et les essais del\verification sont donnés a I’Annexe P.

Les I{gnes de fuite et les écartements doivent étre mesurés sur des produits sans revétem

entre les parties actives de polarités différentes;
entre les parties actives et les parties métalliques accessibles mises a la terre;
entre les circuits nécessitant une isolation entre eux (par exemple, les circuits TBTF);

entre les parties conductrices accessibles et une tige métallique de méme diametre q
cable souple ou cordon (ou une feuille métallique enroulée autour du cordon) insérée
la traversée, 'ancrage ou tout dispositif similaire;

entre la partie active et une partie conductrice intermédiaire;

e'\+r'r\ una-nartic-conductrica
e cpPartre-oo A~a1ma~a~

ue le
dans

ot

ppur les appareillages de lampes dont la protection contre les chocs électriques n’es|
apsurée par I’enveloppe du luminaire — entre les parties actives et la surface acced
ektérieure des parties isolantes;
e
e

ntre les parties actives et les parties métalliques accessibles non misgs a la terre;
htre les circuits nécessitant une isolation entre eux (par exemple, Tes circuits TBTS).

t pas
sible

rmité
nents
eaux

ages
tage.

ent.

Les dlistances qui fournissent:une isolation principale pour le méme circuit entre des parties

actives de polarités différentes sur des circuits imprimés sont exemptées de 'application
exiggnces de ce paragraphe, étant donné qu’elles sont soumises a I'essai selon I'Article 14

L’attention est attirée sur le fait que les valeurs des lignes de fuite et des écartements do
dans| cette sectioh. sont un minimum absolu. Les exceptions pour les CCl sont indiqué
I’Artigle 14.

NOTE|1 Les\lignes de fuite et les écartements minimaux spécifiées sont basées sur les parameétres suivants|

pourVutilisation jusqu’a 2 000 m au-dessus du niveau de la mer;

des
L.

nneés
es a

le—degre de polfution 2 auquel Seute une poliution Non-conauctrice existe normatement, mals pour 1eq
peut s’attendre de temps en temps a une conductivité temporaire provoquée par de la condensation;

le matériel de catégorie de tenue aux chocs Il qui est un équipement utilisateur d’énergie a alimenter a
de l'installation fixe.

NOTE 2 La méthode de mesure des lignes de fuite et des écartements est spécifiée dans I'lEC 60664-1.

NOTE 3 La méthode de calcul et la structure des lignes de fuite et des écartements sont extrait
I'"EC 60664-1:2007 et de I'lEC 60664-4:2005.

uel on

partir

es de

Pour des détails sur les degrés de pollution ou les catégories de tenue aux chocs, il convient
de consulter I''EC 60664-1.

NOTE 4 L’Annexe M de la présente norme présente des informations sur les valeurs relatives aux catégories de
tenue aux chocs llI.
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NOTE 5 Les lignes de fuite sont les distances dans I'air, mesurées le long de la surface externe du matériau
isolant.

NOTE 6 Les lignes de fuite entre les enroulements de ballasts ne sont pas mesurées parce qu’elles sont vérifiées
avec I'essai d’endurance. Cela s’applique également aux distances entre sorties intermédiaires.

NOTE 7 Dans les ballasts a composants accessibles, I’émail ou un matériau similaire, qui constitue I'isolation des
fils et qui supporte I'’essai de tension pour les classes d’isolement 1 ou 2 de I'lEC 60317-0-1:2013 (Article 13) est
considéré comme contribuant pour 1 mm aux valeurs données dans les Tableaux 7 et 8 de la présente norme entre
les fils émaillés d’enroulements différents ou entre les fils émaillés et les enveloppes de protection, les circuits
magnétiques, etc.

Toutefois, cela s’applique seulement dans le cas ou les lignes de fuites et les écartements ne sont pas inférieurs a
2 mm en plus des couches émaillées.

16.2| Lignes de fuite
16.2.1 Généralités

Les valeurs minimales des lignes de fuite sont énumérées dans les Tableaux(7 et 8.

Pour|le dimensionnement des lignes de fuite, les valeurs efficaces de la tension de sdrvice
(Tableau 7) doivent étre prises en compte.

Pour| les tensions de service dont les fréquences de fonctionnement sont supérieunes a
30 khz, les valeurs de créte des tensions de service (Tableau 8) doivent en plus étre pris¢s en
compte. Pour ce type de tensions de service (dont les fréguences sont supérieures a 30 kHz),
les dpux tableaux doivent étre appliqués.

La tension de service utilisée pour spécifier les valeurs efficaces est déterminée en calculant la
moygnne sur une période de 60 s, a moins que le fabricant ne spécifie une période plus cqurte.

Les I[gnes directrices pour l'utilisation des Tableaux 7 et 8 sont données a la Figure 4.
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Consideration of
creepage distance

(U(rms)y Uout, f)

\ 4

Application of Table 7
Creepage (Urms))

Working voltage
with frequency
> 30kHz

Determination of the relevant

Uouf, p) Voltage according to
16.2./16.2.3.

l

Application of Table 7
Creepage (Uout, 1)

The highest value of both
Tables 7 and 8 has to be

Légende

" |Mconsidered for the compliance

requirements IEC

Anglais

Francgais

Consideration of creepage distance
(U(rms)‘ Uout, f)

Prise en compte de la ligne de fuite

W, ., 0

(rms)’ ~out, f)

Application\6f Table 7. Creepage (U

Application du Tableau 7. Ligne de fuite (U

(rms)) (rms))

Workifg-voltage with frequency > 30kHz

Tension de service dont la fréquence > 30kHz

NO

Non

Yes

Oui

Determination of the relevant L'/Out voltage
according to 16.2./16.2.3.

Détermination de la tension lf/out conformément
a16.2./16.2.3.

Application of Table 8. Creepage (U, , ;)

Application du Tableau 8. Ligne de fuite (Uout 0

The highest value of both Tables 7 and 8 has to
be considered for the compliance requirements

La plus grande valeur des deux Tableaux 7 et 8
est a considérer pour les exigences de

conformité

Figure 4 — Application des Tableaux 7 et 8

Les valeurs des lignes de fuite peuvent étre déterminées pour les valeurs intermédiaires de
service et les tensions de service par interpolation linéaire entre les valeurs données dans le
tableau.
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Aucune valeur n’est spécifiée pour les tensions de service inférieures a 25V en courant
alternatif et 60 V en courant continu lissé. Les tensions d’essai pour ces tensions de service
sont données a I'Article 12, Tableau 1.

16.2.2 Lignes de fuite minimales pour les tensions de service

Le Tableau 7 définit les valeurs minimales de ligne de fuite pour les tensions de service.

pour les tensions de service

Tableau 7 — Valeurs minimales de ligne de fuite

Tension de service efficace
ne dépassant pas

\Y
Distances
mm
50 150 250 500 750 000

Ligne]s de fuite ?
- IJolation principale ou supplémentaire IRC ° > 600 0,6 0,8 1,3 2,5 3,8 5,0

< 600 1,2 1,6 2,5 5,0 7,6 10
— Idolation renforcée IRC ° > 600 < 1,6 2,6 5,0 7,6 10

< 600 - 3,2 5,0 10 16 PO
L’intgrpolation linéaire entre les colonnes est autorisée.
NOTE Les valeurs définies ne s’appliquent pas au Yapon et en Amérique du Nord, ou sont exigées des vdgleurs
plus ¢levées.
2 Ppur les lignes de fuite, la tension en courant continu équivalente est égale a la valeur efficace de la tepsion

e courant alternatif sinusoidale.

> IRC (indice de résistance au cheminement) conformément a I''EC 60112.
Dang le cas de lignes)de fuite vers des parties non mises sous tension ou non destinées 3 étre
misep a la terre.oli‘le cheminement ne peut pas se produire, les valeurs spécifiées pdur le
matériau ayantwun IRC > 600 doivent s'appliquer a tous les matériaux (malgré I'IRC réel).
Pour|les (lighes de fuite soumises a des tensions de service pendant des durées inférieufes a
60 s, lesvaleurs spécifiées pour les matériaux ayant un IRC > 600 doivent s'appliquer 3| tous
les ntaterraux:

Pour les lignes de fuite non susceptibles d'étre contaminées par la poussiére ou I'humidité, les
valeurs spécifiées pour les matériaux ayant un IRC > 600 s'appliquent (indépendamment de

I'RC

16.2.

réel).

3 Lignes de fuite pour les tensions de service dont les fréquences sont

supérieures a 30 kHz

Le Tableau 8 présente les valeurs des lignes de fuite pour les tensions de service dont les
fréquences sont supérieures a 30 kHz pour tous les matériaux isolants (sauf pour le verre, la
céramique ou autres matériaux inorganiques, avec lesquels il n’y a pas de cheminement) — il
n’'existe pas de distinction entre les différentes classes d’'IRC.
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Pour les tensions de service dont les fréquences sont supérieures a 30 kHz, la valeur de créte
de la tension doit étre prise en compte, car les décharges partielles endommagent les surfaces
et peuvent provoquer un cheminement.

La valeur de créte de la tension de service exclut les petites crétes ou les surtensions
transitoires comme les tensions d’amorgage, a moins que ces crétes n‘augmentent la valeur
efficace déclarée de la tension de service (U, ;) de 10 % ou plus. La vérification est a effectuer
dans les conditions les plus défavorables.

Tableau 8 — Valeur minimale des lignes de fuite pour les tensions de service

sinusoidales ou non sinusoidales a différentes gammes de fréquences; isolation

principale ou supplémentaire
Va'ﬂ:_" de créte d_e la Lignes de fuite (degré de pollution 2)
tension de service mm

Yout 30 kHz 100 kHz 200 kHz 400 kHz

kV <f<100 kHz < <200 kHz < f <400 kHz < f< 700 kHz

0,1 0,02 a a a

0,2 0,05 a @ a

0,3 0,10 0,11 0,11 0,11

0,4 0,15 0,16 0,18 0,23

0,5 0,22 0,23 0,30 0,48

0,6 0,32 0,33 0,48 1,02

0,7 0,43 0,46 0,82 2,30

0,8 0,54 0,66 1,32 4,56

0,9 0,63 0,98 2,28 a

1,0 0,72 1,38 3,60 a

1,1 0,82 2,04 6,00 a

1,2 1,02 2,88 9,84 a

1,3 1,44 4,20 a a

1,4 1,98 6,00 a a

1,5 2,76 8,76 a a

1,6 3,78 a @ a

1,7 5,28 a a a

1,8 7,32 a a a
L'int¢rpolationMinéaire entre les colonnes et les lignes est autorisée. Les valeurs énumérées dans les colopnes
sont|valides pour la frequence maximale de cette colonne.
Pour]les/lignes de fuite, la valeur de créte de la tension de service s’applique. Les surtensions transitoires op les
petités ‘crétes (tensions d’amorcage) qui n'augmentent pas de facon significative les valeurs efficaces de la
tension de service déclarée U sont négligées.
Pour une isolation renforcée, les valeurs doublées de I'isolation principale ou supplémentaire sont exigées.
NOTE Les valeurs définies ne s’appliquent pas au Japon et en Amérique du Nord, ou sont exigées des valeurs
plus élevées.
2 Aucune valeur disponible.

16.2.4 Conformité avec les lignes de fuite exigées

La conformité est vérifiée par des mesures réalisées avec et sans conducteurs de la section la
plus grande reliés aux bornes de I'appareillage.
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Une fente de moins de 1 mm de largeur n’intervient que par sa largeur dans l'évaluation des
lignes de fuite

Pour les appareillages fournis avec un socle de connecteur, les mesures sont effectuées avec
un connecteur approprié inséré.

Les distances entre les encoches ou les ouvertures dans les parties externes du matériau
isolant sont mesurées avec une feuille métallique en contact avec la surface accessible. La
feuille est poussée dans les coins et endroits similaires a l'aide du doigt d’épreuve normalisé
spécifié dans I'EC 60529, mais elle n’est pas enfoncée dans les ouvertures.

Les
partie

Lorsq
cordq

placs.

16.3
16.3.

Les
valey

Les

fonct
seuld
d’alin

Pour

parameétres décrits en 16.1):

6. Le
I"autr

b active dans la borne vers les parties métalliques accessibles.

jue les lignes de fuite sont déterminées au niveau des traversées, des“ancrage
n, des supports de fils ou des clips, la mesure doit étre réalisée uné)fois le céb

Ecartements
1 Généralités

aleurs minimales des écartements sont énumérées dans les Tableaux 9, 10 et 11

valeurs minimales des écartements pour les tensions de service sont spécifiéeg
on des informations données en 16.1 et\3.42. Les appareillages de lampes ddg
ment étre considérés selon les surtensions transitoires qui sont définies pour le ré
hentation électrique connecté.

les valeurs des écartements, fes parameétres suivants sont importants (en plus

condition du champ -électrique — pour les interfaces d’appareillages, les ch
btérogenes sont a prendre en compte;

s tensions présentes‘en combinaison avec la fréquence de la tension présente.
ignes directrices)pour I'utilisation des Tableaux 9, 10 et 11 sont données aux Figures

s tensions_decréte sont incorporées a I'évaluation des écartements. La Figure 6 m
e applicationdu c6té primaire et secondaire.

ignes de fuite au niveau d’une borne d’alimentation doivent étre mesurées a patrtir de la

s de
e en

Les

rs des écartements sont divisées en catégories pour Lisolation principale, supplémentaire
ou reinforcée.

S en
ivent
seau

des

hmps

5 et
pntre
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Consideration of
clearance distance
(U(rms), Uout, f)
(Impulse withstand
category 1)

Ye:

Connected to
mains supply

\
Compliance Requirements

Reinforced
insulation

According to Table 9 No
Clearance (U(ms)) —— - u -
Impulse withstand category I Application of Application of
and according to Table 10 and Table 11 Table 10
Table 11 if the mains supply Clearance Clearance
also contains peak voltages (Uout, ) (Uout, )
IEC
Légende
Anglais Frangais
Gonsideration of clearance distance (U(rms), Uout 0 Prise en compte de la distance dans l'air (U(rms),
(Jmpulse withstand category Il) ' U, 1) (Catégorie de tenue aux chocs 1)
Gonnected to mains supply Relié au réseau d’alimentation électrique
Yes Oui
No Non
Reinforced insulation Isolation renforcée
Application of Table 10. Clearance (Uout’ ) Application du Tableau 10. Distance dans I'air

(Uout, f)

>~

pplication of Table 11. Clearance (Uout’ 0

Application du Tableau 11. Distance dans I'air

(Uout, f)

el e W~}

P

ompliance requirements
ccording Table 9
learance (U rms))

mpulse withstand category Il and according to Table
|10 and Table)11 if the mains supply also contains

eak voltages

Exigences de conformité

selon Tableau 9

Dist’ance? dans l'air (U(rmsﬁ

Catégorie de tenue aux chocs Il et selon les
Tableaux 10 et 11 si le réseau d’alimentation
électrique contient aussi des tensions de créte

Figure 5 — Application des Tableaux 9, 10 et 11
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Application of
Table 10 or 11
Clearance (Uoyt, 1)

v

Transients or
ignition pulse voltages —
Definition according to

No-*

Yes .41 and 3.44.1 -
Determine frit
based on Column B
I
Yes f < ferit
N'o
v v
Compliance Compliance Compliance
requirement requirement requirement
according to according to according to
Column A Column B Coltmn C to E
IEC
Légende
Anglais Frangais
Application of Table 10 or 11 Applicationdu Tableau 10 ou 11
Clearance (U, ) Distanceydans l'air (U, ¢)
Transients or ignition pulse voltages — Surténsions transitoires ou tensions d’impulsion
Definition according to 3.41 and 3.44.1 d’amorcage — Définition conformément a 3.41 et
344 .1
Yes Oui
No Non
Determine f_; based on Column B Determination de f_; 3 I'aide de la Colonne B
f< fcrit f< fcrit
Compliance requirement acgerding to Exigences de conformité conformément aux
Column Cto E Colonnes Ca E
Compliance requirement according to Exigences de conformité conformément a la
Column B Colonne B
Compliance requirement according to Exigences de conformité conformément a la
Column A Colonne A
Figure 6 — Application des Tableaux 10 et Table 11
La distancé dans l'air doit étre mesurée entre le cablage d’alimentation d’arrivée et les pj:rties
métalli i ’ =a=di = i ’ i ande

vers les parties métalliques qui peuvent étre accessibles. Du c6té du céablage interne de la
borne, la distance dans l'air doit étre mesurée entre les parties actives de la borne et les
parties métalliques accessibles (voir la Figure 24 de I'lEC 60598-1:2014).

16.3.2 Ecartements pour les tensions de service

Le Tableau 9 présente les valeurs de distance dans l'air pour les tensions de fonctionnement
efficaces et de service.
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Tableau 9 — Valeurs minimales de distance dans I’air pour les tensions de service
Tension de service efficace
i ne dépassant pas
Distances 2 v
mm

50 150 250 500 750 1000
Ecartements avec les surtensions transitoires du
réseau d’alimentation électrique selon la catégorie de
tenue aux chocs Il @
— Isolation principale ou supplémentaire 0,2 0,5 1,5 3 5,5 5,5
— Isalation renforcée 0.4 1.6 3 5.5 8 8
Ecarfements sans surtension transitoire du réseau
d’alinhentation électrique @
- Ijolation principale ou supplémentaire 0,2 0,2 0,2 0,2 0,25 g,35
— Idqolation renforcée 0,4 0,4 0,4 0,4 0,50 4,70
L’intgrpolation entre les colonnes n’est pas autorisée, si les surtensions transitoires selon fa catégorie de tenue
aux ghocs Il sont a prendre en compte pour le réseau d’alimentation électrique.
Ces yaleurs s’appliquent au circuit de sortie de I'appareillage dans lequel la tension de service est plus élevée
que lp tension d’entrée assignée et dans lequel la distance dans I'air requise est{plus élevée que la distance|dans
I'air gvec surtension transitoire du réseau d’alimentation électrique ou dans le cas de sortie si le fabricapt de
I'appfireillage garantit 'absence de surtension transitoire.
NOTE Les valeurs définies ne s’appliquent pas au Japon et en Amérique du Nord, ou sont exigées des vgleurs
plus ¢levées.
a8  Ppur les écartements, la tension en courant continu équivalenté est égale a la créte de la tension en cdurant

alternatif.
Aucune valeur n’est spécifiée pour les tensions de service inférieures a 25V en courant
alterpatif et 60 V en courant continu lissé;
16.3.3 Ecartements pour les tensions d’amorgage et les tensions de service a
fréquences supérieures

Les distances minimales poulr les tensions d’amorgage sinusoidales ou non sinusoidales du les
tensipns de service a fréquences supérieures sont données dans le Tableau 10 pour I'isolation
princjpale ou supplémentaire et dans le Tableau 11 pour l'isolation renforcée.
La golonne A spécifie les valeurs de distance dans l'air pour les tensions d’impylsion
d’amprcage ddne durée totale < 0,75 ms pour toutes les impulsions, en moins de 10 ms
(somme de.foutes les impulsions). La colonne B donne les écartements pour les fréqugnces
inférieuresSou égales a f; (ou fy = 0,2 MHz/d [mm]). Les colonnes C a E donnent les
écartements pour plusieurs gammes de fréquences.

Les colonnes B a E des Tableaux 10 et 11 spécifient les écartements pour les tensions
d’amorgage d’'une durée supérieure a 0,75 ms (somme de toutes les impulsions) en moins de
10 ms ou pour les tensions de service a fréquences supérieures a 30 kHz.

La colonne B donne les valeurs des écartements jusqu’a f..; Le calcul de la fréquence
critique f.., a partir de laquelle la réduction de la tension de claguage commence, est défini
comme suit:

ou

forit = 0,2/d [MHZ]

d (en mm) est la distance dans l'air conformément au Tableau 10 colonne B (isol

principale ou supplémentaire) et au Tableau 11 colonne B (isolation renfo
indépendamment de la fréquence.

ation
rcée)
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Pour plus de détails sur f_, il convient de consulter I'lEC 60664-4.

Les colonnes C & E des Tableaux 10 et 11 spécifient les écartements pour les tensions
d’amorgage comprises dans la gamme de fréquences de f.; & 700 kHz ou pour les tensions

de service dont les fréquences sont supérieures a f.

Tableau 10 — Distances minimales des écartements pour les tensions sinusoidales ou
non sinusoidales; conditions de champ hétérogéne; isolation principale ou
supplémentaire

A B C D E
f< 200 kHz 200 kHz 400.kHz
< f<400 kHz <f4
700 kHz
Tersion * F<fo F>f
Udue KV - o
Surtensions transitoires ou
tension d’impulsion Tension d’amorgage ou tension‘de service
d’amorgage
Distances minimales
mm
0,01
,33 0,01 0,01 0,01
0,26
0,2
0,4 0,02 0502 0,02 0,02
D,5 0,05 0,05 0,05 0,05
1,0 0,26 0,26 0,26 0,26 0,26
1,5 0,5 0,76 0,76 0,84 1,00
P,0 1,0 27 1,30 1,45 1,67
D.5 1,5 1,8 1,89 2,10 2,41
3,0 2,0 2,4 2,57 2,86 3,29
1,0 3,0 3,8 4,18 4,70 5,47
5,0 4,0 5,7 6,31 7,05 8,09
B,0 5,5 7,9 8,45 9,07 10,0
8,0 8,0 11,0 b b b
0,0 11 15,2 b b b
2,0 14 19 b b b
5,0 18 25 b b b
20,0 25 34 b b b
250 33 44 b b b
36760 40 55 = = =
40,0 60 77 b b b
50,0 75 100
60,0 90 A | AVL;?SSE Aucune valeur | Aucune valeur
ucune valeur . . disponible disponible
80‘0 130 diSpOnible dlsponlble
100,0 170
Pour les distances soumises a la tension sinusoidale ainsi qu’aux impulsions non sinusoidales, la distance
minimale exigée ne doit pas étre inférieure a la valeur la plus élevée indiquée dans I'un des Tableaux 9 or 10.
a8 Les écartements pour les autres tensions sont obtenus par interpolation linéaire.
b Valeurs a I'étude.
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