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DOUBLE-CAPPED LED LAMPS DESIGNED
—FO RETFROFHEHINEAR FEHORESCENTFHEAMPS ————
SAFETY SPECIFICATIONS

INTERPRETATION SHEET 1

This interpretation sheet has been prepared by subcommittee”34A: Lamps, of IEC teg¢hnical
committee 34: Lamps and related equipment.

The teit of this interpretation sheet is based on the following documents:

FDIS Report on voting
34A/2081/FDIS 34A/2090/RVD

Full information on the voting for the approval of this interpretation sheet can be found|in the
report|on voting indicated in the above table.

Interpretation of<Clause 7 of IEC 62776:2014

The statement in the first paragraph of Clause 7 that “there shall not be any elgctrical
contintitybetween the two ends of the lamp during the insertion” is in contradiction wjith the
Comp|' nce rnquirnmnnfe that follow —In the phycir‘nl world, acfnhliehing the r\nmplnfn ack of
any electrical continuity between the two ends is not possible since all materials may be
characterized by their inherent conductivity however small it may be.

The compliance requirements described in the fourth paragraph of Clause 7 shall take
precedence.

ICS 29.140.99
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DOUBLE-CAPPED LED LAMPS DESIGNED
TO RETROFIT LINEAR FLUORESCENT LAMPS -
SAFETY SPECIFICATIONS
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Tnternational Electrotechnical commission (IEC) 1S @ worldwide organization for standardization cof
hational electrotechnical committees (IEC National Committees). The object of IEC is ,to

end and in addition to other activities, IEC publishes International Standards, Technical|Specifi
nical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to

ication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee in
e subject dealt with may participate in this preparatory work. International, gevernmental a
rnmental organizations liaising with the IEC also participate in this preparation.(}gC collaborates
the International Organization for Standardization (ISO) in accordance with ‘conditions determ
ement between the two organizations.

formal decisions or agreements of IEC on technical matters express, as nearly as possible, an inter
ensus of opinion on the relevant subjects since each technical committee has representation

Publications have the form of recommendations for international'use and are accepted by IEC
mittees in that sense. While all reasonable efforts are made’to“ensure that the technical conten
ications is accurate, IEC cannot be held responsible fop~thie way in which they are used or
hterpretation by any end user.

rder to promote international uniformity, IEC National*Committees undertake to apply IEC Pub
parently to the maximum extent possible in theif:*national and regional publications. Any div
een any IEC Publication and the corresponding national or regional publication shall be clearly indi
atter.

itself does not provide any attestation of cenformity. Independent certification bodies provide co
ssment services and, in some areas, accéss to IEC marks of conformity. IEC is not responsible
ces carried out by independent certification bodies.

ability shall attach to IEC or its difectors, employees, servants or agents including individual exp
bers of its technical committees.and IEC National Committees for any personal injury, property da
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
nses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot
ications.

htion is drawn to the.Normative references cited in this publication. Use of the referenced publica
pensable for the cerrect application of this publication.

htion is drawn{o the possibility that some of the elements of this IEC Publication may be the sy
nt rights. JEC shall not be held responsible for identifying any or all such patent rights.

Chhical committee 34: Lamps and related equipment.
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The text of this standard is based on the following documents:

FDIS Report on voting
34A/1795/FDIS 34A/1816/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

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

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

— test specifications: in italic type.

— Notes: in small roman type.

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,

1 P~ e Py ewH o PXH TP r
° renjlaucu Dy aToVISTUCUTtUTT, U1

e amended.

The contents of the corrigendum of March 2015 and Interpretation Sheet 1-6f*June| 2018
have heen included in this copy.
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INTRODUCTION

Double-capped fluorescent lamps are installed in big volume in office lighting, street lighting,
industrial lighting and much more. Double-capped LED lamps are intended as a possible
replacement for G5- or G13-capped fluorescent lamps. This standard safeguards that the
change from fluorescent lamp to LED lamp and the backward change from LED lamp to
fluorescent lamp is carried out with safe LED lamps and under specified exchange conditions.

The establishing of a safety standard for double-capped LED lamps does not exclude future
relocation as a part of IEC 60968, self-ballasted lamps (if re-edited as an umbrella standard),
and further inclusion of requirements for conversion type double-capped LED lamps.

This groposal covers double-capped LED lamps with cap G5 and G13 only, wh:}e the
fluoregcent tube is replaced by a tubular LED lamp, without modifications to theJluminaire.
Only in case of electromagnetic controlgear, the starter is replaced by a LED starter.
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DOUBLE-CAPPED LED LAMPS DESIGNED
TO RETROFIT LINEAR FLUORESCENT LAMPS -
SAFETY SPECIFICATIONS

1 Scope

This International Standard specifies the safety and interchangeability requirements, and the

excha%mm&wm_wwm show
complijance of double-capped LED lamps with G5 and G13 caps, intended for_ replacing

fluoreqcent lamps with the same caps, having:

— arpted power up to 125 W;
— arpted voltage of up to 250 V.

Such LED lamps are designed for replacement without requiring any“internal modification of

the luminaire.

The existing luminaires, into which the double-capped LED lamps are fitted, can be operated

with electromagnetic or electronic controlgear.
The requirements of this standard relate only to type testing.

Reconpmendations for whole product testing or batch testing are given in Annex A.

NOTE 1 Where in this standard the term “lamp(s)” is\Used, it is understood to stand for “double-capped retrofit

LED lanjp(s)”, except where it is obviously assigned. tesother types of lamps.

This standard does not cover double-capped conversion LED lamps where modification|in the
lumindire is required. The requirements in this standard are given for general lighting gervice
(excludling for example explosiveNatmospheres). For lamps for other applications additional

requirgments may apply.

NOTE 2 This standard includes\photobiological safety.

2 Normative references

The folJlowing documents, in whole or in part, are normatively referenced in this documgnt and
are indispensable for its application. For dated references, only the edition cited appligs. For
undatgd , references, the Ilatest edition of the referenced document (includinf any

amendments) applies.

IEC 60061-1, Lamp caps and holders together with gauges for the
interchangeability and safety — Part 1. Lamp caps

IEC 60061-3, Lamp caps and holders together with gauges for the
interchangeability and safety — Part 3: Gauges

IEC 60061-4, Lamp caps and holders together with gauges for the
interchangeability and safety — Part 4: Guidelines and general information

IEC 60081, Double-capped fluorescent lamps — Performance specifications

IEC 60155, Glow-starters for fluorescent lamps

control of
control of
control of
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IEC 60360, Standard method of measurement of lamp cap temperature rise

IEC 60417, Graphical symbols for use on equipment (available at http://www.graphical-
symbols.info/equipment)

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

IEC 60695-2-10:2013, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methods;
Glow-wire apparatus and common test procedure

IEC 60695-2-11:20001, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods
— Glow-wire flammability test method for end products

IEC 60921, Ballasts for tubular fluorescent lamps — Performance requirements
IEC 61195, Double-capped fluorescent lamps — Safety specifications
IEC 61347-1:— 2, Lamp controlgear — Part 1: General and safety requirements

IEC 61347-2-8, Lamp controlgear — Part 2-8: Particular requirements for ballagts for
fluoregcent lamps

IEC 63031, LED modules for general lighting — Safety spé€cifications

IEC 63504, General lighting - Light emitting diode~(LED) products and related equipment -
Terms|and definitions

IEC TR 62778, Application of IEC 62471.for the assessment of blue light hazard tp light
sourcgs and luminaires

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

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62504, IEC|62031
as well as the following apply.

3.1
double-capped retrofit LED lamp
tubular LED lamp which can be used as a replacement for double-capped fluorescent|lamps
without requiring any internal modification in the luminaire and which, after installation,
maintains the same level of safety of the replaced lamp in the luminaire

Note 1 to entry: The replacement of a glow starter according to IEC 60155 with LED replacement starter having
the same dimensions and fit, for the correct functioning of the double-capped LED lamp is not considered as a
modification to the luminaire.

1 First edition. This edition has been replaced in 2014 by IEC 60695-2-11:2014, Fire hazard testing - Part 2-11:
Glowing/hot-wire based test methods - Glow-wire flammability test method for end-products (GWERPT)

2 To be published.
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3.2

double-capped conversion LED lamp

double-capped LED lamp which can be used as a replacement for another type of lamp with
modification to the luminaire

3.3
rated voltage
voltage value for a characteristic of a lamp for specified operating conditions

Note 1 to entry: The value and the conditions are specified in this standard, or assigned by the manufacturer or
responsible vendor.

3.4
rated power
power|marked on the lamp

3.5
rated frequency
frequency marked on the lamp

3.6
cap temperature rise
At
surfacge temperature rise (above ambient) of the lamp cap

3.7
live part
condug¢tive part which may cause an electric shock'in normal use

3.8

type
doublg-capped LED lamp, representative of the production

3.9
type test
conformity test on one or moré double-capped LED lamps with similar cap, representdtive of
the production

3.10
type test sample
one off more double-capped LED lamps with similar cap, submitted by the manufactyrer or
resporjsible ¥endor for the purpose of the type test

3.11
ultraviolet hazard efficacy of luminous radiation

KS,V

quotient of an ultraviolet hazard quantity to the corresponding photometric quantity

Note 1 to entry:  Ultraviolet hazard efficacy of luminous radiation is expressed in mW/klm

Note 2 to entry: The ultraviolet hazard efficacy of luminous radiation is obtained by weighting the spectral power
distribution of the lamp with the UV hazard function S,,(A). Information about the relevant UV hazard function is
given in IEC 62471. It only relates to possible hazards regarding UV exposure of human beings. It does not deal
with the possible influence of optical radiation on materials, such as mechanical damage or discoloration.

4 General requirements and general test requirements

4.1 The lamps shall be so designed and constructed that in normal use they function safely
causing no danger to the user or surroundings.
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In general, compliance is checked by carrying out all the tests specified.

4.2 Double-capped LED lamps shall normally not be opened for tests. In the case of doubt
based on the inspection of the lamp and the examination of the lamp circuit diagram, and in
agreement with the manufacturer or responsible vendor, lamps shall be specially prepared so
that a fault condition can be simulated and shall be submitted for testing (see Clause 13).
Opened lamps or inspection of internal component parts of the lamp may be required to verify
conformity with Clauses 11, 12 and 14 of this standard.

4.3 In general, all tests are carried out on each type of lamp or, where a range of similar
lamps is involved, for each power in the range or on a representative selection from the

range,ras—agreed-with-the-manufacturer

4.4 |When the lamp fails safely during one of the tests, it is replaced, provided,that njo fire,
smoke or flammable gas is produced. Further requirements on failing safe:arfe giyen in
Clausg 13.

4.5 [Internal wiring shall be carried out as in Clause 5.3 of IEC 605981\

4.6 |For construction of the electrical circuit, 15.1 and 15.2,-of1EC 61347-1:— shall be
regarded and for the other parts, Clauses 4.11, 4.12 and 4.25 of IEC 60598-1 shall be
regarded.

5 Marking

5.1 Marking on the lamp

Lampg shall be clearly and durably marked with'the following markings, the size of which shall
be miffimum 2 mm for letters/numbers and.5smm for symbols.

name of the responsible vendor):

a) MT\k of origin (this may take the form of a trademark, the manufacturer’s name |or the
b) Ra

ed voltage or voltage range (marked “V” or “volts”).

NOTE 1 The rated voltage or-voltage range of the lamp can differ from the open circuit voltage.

c) Ra[ed power (marked™W” or “watts”).
d) Ra
e) Doluble-cappediLED lamps suitable to be used in combination with some type of pallast

only (e.g. with magnetic ballast) shall be marked with the symbol as in Figure 1 jand/or
Figure 2,

ed frequency ar frequency range (marked in “Hz” or “kHZz").

r 1

N

L _

[SOURCE: 60417-6095 (2011-11)]

Figure 1 — Lamp suitable for high frequency operation
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N\
50/60Hz

L _

[SOURCE: 60417-6094 (2011-11)]

Figure 2 — Lamp suitable for 50 Hz or 60 Hz operation

f) Dopble-capped LED lamps shall be marked according to Figure 3 and withcthe following
prmation: “This lamp is not suitable to be used in emergency luminaires, desigrned for

inf
dolible-capped fluorescent lamp(s)”.
NOTE 2 For the future, additional requirements to support use for emergency lighting.can be developdd
AN /z
7 N
IEG

Figure 3 — Lamp not suitable,for emergency operation

ouble-capped LED lamps need to be\used with components which replace the gtarter,

g) If g
e LED

thgy shall be marked with the type:.féference of the LED replacement starter. Th
reglacement starter shall be marked-as in Figure 4.

& &4

NOTE: The symbol.is under development as IEC 60417-Pr14-181.
Figure 4 — LED replacement starter

h) Provide information on the ingress of dust and water.

For lamps that should be used in dry conditions or in a luminaire that provides protection,
see Figure 5.
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r 1

d
OO
d

[ -

[SOURCE: IEC 60417-6179-1 (2014-10)]

Figure 5 — Lamp to be used in dry conditions
or in a luminaire that provides protection

i) Rafed ambient temperature range of the lamp.

5.2 |Marking on the lamp, on the immediate lamp wrapping (or container) or in the
instructions

In addjtion, the following information shall be given by the lamp manufacturer on the Iamp or
immediate lamp wrapping or container or in the instruction mantal. Explanation of Figjures 1
and 2 ghall be given in the instruction manual.

a) Rdted current (marked “A” or “ampere”).

b) Speecial conditions or restrictions which shall be observed for lamp operation, for example
opgration in dimming circuits. Where lamps are_not suitable for dimming, the lamgs may
be|marked according to Figure 6.

NOTE: | The symbol is under development as IEC 60417-Pr14-205.

Figure 6 — Dimming not allowed

5.3 Instruction-manual

5.3.1 General

In addjtien”to the information listed in 5.2, double-capped LED lamps shall be accompanied by
instructions, describing all necessary steps for the replacement of the fluorescent lamp with a
LED lamp, such as replacement of the starter.

All required instructions detailed by this safety standard shall be given either on the lamp, on
the product packaging or in the manufacturer’s instructions provided with the lamp. The
meaning of the symbols shown in 5.1 and 5.2 should be clearly explained (using words) in the
instruction manual.

The content of the instructions shall include the following.

5.3.2 Declaration of the product
The provisions requested under the following items 1) to 5) shall be supplied.

1) A list of all parts supplied shall be provided.
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2)
3)

4)

- 13—

The type of the fluorescent lamp that the LED lamp is designed to replace shall be
declared.

Provide a warning that no modifications of the luminaire which the LED lamp is to be used
with are to be made.

The ambient temperature range for which the lamp is rated shall be declared. Where the
minimum ambient temperature of the range is higher than —20 °C or the maximum ambient
temperature of the range lower than +60 °C the instruction manual for the lamp shall
contain the following information.

“This lamp may not be suitable for use in all applications where a traditional fluorescent
lamp has been used. The temperature range of this lamp is more restricted. In cases of
do

(7) Secure the position by turning the lamp by 90°.

ubt regarding the suitability of the application the manufacturer of this lamp should be
cofsulted.”
NOTE This standard is based on the assumption that the normal expected ambient temperature_range of the
flugrescent lamps that may be replaced by these retro-fit products is —20 °C to +60 °C.
5) Defclare: “This lamp is designed for general lighting service (excluding for ejample
explosive atmospheres).”
5.3.3 Graphical instruction
This clause can be used instead of 5.3.4. The steps for applying,the product to an ekisting
lumindire shall be as given in Figure 7. If no starter replacemént is needed, steps 4 and 5 in
Figure|7 and in 5.3.4 are omitted.
1 2 3 4 5 > 6 7 8
.'> S 90° : t ‘m \] ! ! - ‘* g, 90 ¢
B® O | 0 15 ~1 S
) d ~N >
IEC
Figure 7 — Schematic steps‘of removing a fluorescent lamp and inserting
a double-capped LED {amp designed to retrofit linear fluorescent lamp
5.3.4 Mounting
This clause can be uged-instead of 5.3.3. Describe the steps needed in line with the graphical
instrudtion in Figure.7..
Example for a'retrofit version.
(1) Swiitch'off electricity.
(2) an&-3rRemove-the-conventionaamp-
(4) Remove the starter.
(5) Click the LED replacement starter into the starter holder.
(6) Insert the LED lamp into the lampholder.
)
)

(8) Sw
5.4

Compl

itch on electricity and check for lamp starting.
Compliance

iance with 5.1 to 5.3 is checked by the following:

Presence and legibility of the marking by visual inspection.
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The durability of the marking — as far as applied on the lamp — is checked by trying to remove
it by rubbing lightly for 15 s with a piece of cloth soaked with water and, after drying, for a
further 15 s with a piece of cloth soaked with hexane. The marking shall be legible after the
test.

Availability of information required in 5.2 and 5.3 — by visual inspection.

6 Interchangeability

6.1 Interchangeability of the cap

Interchangeability shall be assured by the use of caps in accordance with IEC 600611 and
gauges in accordance with IEC 60061-3; see Table 1.

Compljance is checked by using the relevant gauges.

Table 1 — Interchangeability gauges and lamp cap dimensions

Lamp cpp Cap sheet in Cap dimensions to be checked by |Gaugeé sheet in IEC 6006143
IEC 60061-1 the gauge

G5 7004-52 All dimensions to be checked 7006-46 and 7006-46A

G13 7004-51 All dimensions to be checked 7006-44 and 7006-45

If double-capped LED lamps need to operate in combination with a LED replacement tarter
which Jreplaces the glow starter, this LED replacement starter shall be supplied together with
the lamp. This device shall comply with dimensions, electrical, mechanical and thermdl tests
requirgd in Section 1 of IEC 60155.

6.2 Mass

The entire mass of a lamp shall not exceed 200 g for a G5-capped lamp and 500 g for @ G13-
capped lamp.

Compljance is checked bytweighing the lamp.

6.3 Dimensions
6.3.1 Requirements

The lepgth-6fthe lamp shall not change significantly within the specified ambient tempgrature
range pfthe/lamp.

Compliance is checked by the tests in 6.3.2 to 6.3.6.

NOTE For the purpose of this standard, the minimum and maximum temperature range for fluorescent lamps has
been assumed to be —20 °C to +60 °C. Lamp lengths critical for stress at the holders at elevated temperatures and
critical for contact making at lowered temperatures are considered.

6.3.2 Dimensions at 25 °C (non-operating)

Double-capped LED lamps for use in fluorescent luminaires shall comply with the dimensions
and tolerances of the corresponding lamps as defined in IEC 60081 at 25 °C. The lamp
dimension as specified in corresponding IEC 60081 datasheet shall be measured. Resulting
dimensions shall be noted as Ajger, Bogec, Coge, and Dogec

Compliance is checked by inspection.
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NOTE Designation A, B, C and D refer to the sheet 60081-IEC-01 of IEC 60081.
6.3.3 Variation of dimension A due to self-heating at 25 °C

The lamp is placed in a draught free environment and operated at its rated supply voltage.
Dimension A is measured after the lamp is stabilised and noted as 4,,¢ra1ing- The difference in
length is calculated from the value measured in this operating state:

A = Aoperating —Apsec

When stable conditions have been reached, the surface temperature on the lamp shall not
exceed the value in 6.4.1.

6.3.4 Dimension B at minimum ambient temperature

The lamp is placed in a climate chamber at the minimum ambient temperature,4.e. —20[°C, or
at the|minimum specified ambient temperature (¢.,;,)- After having attained-the tempgrature
(tmin) tor 1 h (u.c), the lamp is taken off the climate chamber and the length of the lamp is
measyred immediately. Care has to be taken that during measurement nho significant ghange
of temperature of the lamp occurs. The temperature of the lamp is ré¢orded during the[length
measyrement of dimension B. The value at minimum of the rated. témperature range shall be
considered for compliance and noted as Byyip-

6.3.5 Dimension A at maximum ambient temperature
The lamp is placed in the climate chamber at the maximum ambient temperature, i.e. +60 °C
or at the maximum specified ambient temperature, ¢, .. After having attained the tempgrature
tmax fQr 1 h (u.c.), the lamp is taken off the climate chamber and the length of the lamp is
measyred immediately. Care has to be taken that during measurement no significant ghange
of temperature of the lamp occurs. The temperature of the lamp is recorded during the[length

measyrement, after having taken it off .from the climate chamber. The length A [at the
maximum of the rated ambient temperature range shall be noted as 4;,44-

6.3.6 Compliance

The fo]lowing formulae apply:
Al = Aoy + DA — Apsop-{tnia, — 25 °C) "11,7*10°6
B1 = Bimin — A25°0-(tinin — 25 °C) 11,7108

Compliance _is:checked as follows:

— Dimepsijon A1 shall be within the limits of the corresponding dimensions according|to the
relevant lnmp data sheet from IFC 60081

— Dimension B1 shall be within the limits of the corresponding dimensions according to the
relevant lamp data sheet from IEC 60081.

NOTE Acceptable length variation of the LED lamp is based on thermal expansion of a general luminaire
construction assuming a steel tray construction for mounting the lampholders and having a thermal expansion
coefficient of 11,7 - 107%/°C.

6.4 Temperature
6.4.1 Temperature requirement

Except the lamp caps, the LED lamp temperature shall not be higher than 75 °C measured on
any location of the lamp. The requirement applies for lamp surfaces which can be touched
with a test finger.
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6.4.2 Power requirement

The power consumed by the LED lamp shall not be higher than that of the fluorescent lamp
that it replaces as described in IEC 60081.

6.4.3 Compliance

The lamp is measured positioned horizontally at 25 °C ambient temperature in free air. For
details of this test set-up, see Annex B, IEC 61195. The lamp under test shall consist of a
complete unit, operated at its rated supply voltage. When stable conditions have been
reached, the maximum surface temperature on the lamp and the power consumed shall be
measured. These shall not exceed the values in 6.4.1 and 6.4.2.

6.5 [Safety of the lamp in case a wrong starter-lamp combination is used
The following combinations shall be tested:

— flugprescent starter with LED lamp;
— LEP replacement starter with fluorescent lamp;

— ong¢ fluorescent lamp replaced by a LED lamp in case of two flugrescent lamps conpected
in peries with the same controlgear (e.g. 2 x 18 W) and equipped with starter and LED
refdlacement starter replacing the starter shall showSCompliance for all possible
cogwbinations. For LED replacement starter which replacesstarter with a short circuit (e.g. a
fuse) or open circuit, the test of the combination with’ “LED replacement startgr with

fluprescent lamp”, is not required.

If lamps are marked with a voltage range, rated:voltage is taken as the maximum |of the
voltageé range marked unless the manufacturer declares another voltage as the most ritical
one.

Compljance:
Same as 13.6, repeated below:

During the tests 13.2 to 13.5, the lamp shall not catch fire, or produce flammable gases or
smokel and live parts shall.not become accessible.

To check if gases liberated from component parts are flammable or not, a test with 4 high-
frequehcy spark generator is made.

To chqgck if accessible parts have become live, a test in accordance with 8.2 is made.

After teSting according to 13.2 to 13.5, the lamp shall meet the insulation resistance

requiréments—e+-8-3-

7 Pin-safety during insertion

G5 and G13 lamp caps do not assure the insertion of both ends of the lamp simultaneously,
for this reason there shall not be any electrical continuity between the two ends of the lamp
during the insertion.

With the lamp pins inserted into only one lampholder the voltage present at the un-inserted
pins shall not be capable of causing an electric shock. Following IEC 60598-1, Section 8,
basic insulation during lamp insertion is sufficient.

An accessible protection measure that may accidentally be deactivated and hereby deactivate
the protection against electric shock is not permissible.
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NOTE An accessible protective measure could be a button that closes a switch, when the lamp is fully mounted.
Compliance is checked by the following tests:

1) Electric strength test: based on possibility of 250 V on the lampholder during insertion, the
electric strength test shall be conducted with 1 500 V (2 U + 1 000 V) between both ends
of the lamp. Initially, no more than half the voltage is applied between the pins or contacts
of one cap and the pins or contacts of the other cap. It is then gradually raised to the full
value. No flashover or breakdown shall occur during the test.

2) Insulation resistance: measured with about 500 V d.c. the minimum resistance shall be
2 MQ

3) Creepage distances and clearance: regarding clearance Table 9 of IFC 61347-1'— shall
bel|applied based on 250 V working voltage including mains supply transients.

Cre¢epage distances shall not be less than the required minimum clearance.

4) Tolch current: applying a test voltage of 500 V r.m.s. (60 Hz or 60 Hz), the,touch ¢urrent
shall not exceed 0,7 mA peak when measured in accordance with Figure\8.

LEC Tube

Tept

voltage [
HBM = Touch current reading
Weighted touch curfent
(perception/reactiqn)
A = ‘Uz— (peak value)
C 500
S
Test R
terminals -
B - -
T C, == U,
Ry 1 500 Q Ry 10 000 Cq 0,22 pF
Rz 500 Q 10,022 uF

IEC

Key
HBM = Human Body Model, for explanation see IEC 60598-1, Annex G.

Figure 8 — Test configuration for touch current measurement

8 Protection against accidental contact with live parts

8.1 General

Insulation resistance and electric strength shall be adequate between live parts of the lamp
and accessible parts of the lamp. Concerning caps, the requirements of 2.4 and 2.5 of
IEC 61195 apply. For the other parts of the lamp, the following requirements apply.

8.2 Test to establish whether a conductive part may cause an electric shock during
operation

The lamps shall be so constructed that, without any additional enclosure in the form of a
luminaire, the following parts are not accessible when the lamp is installed in a lampholder
according to the relevant IEC lampholder data sheet:
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— internal metal parts,

— basic insulated external metal parts other than caps,
— live metal parts of the lamp cap,

— live metal parts of the lamp itself.

The accessibility is checked with a test finger specified in Figure 9, with a force of 10 N.

oeClion A-A @
Section B-B 4%7

Handle
'
[ ] pos0s A
| ] | L |
i Yl
/ I Ve
Guard /) ‘
/N ‘
4

Insulating material

|
|
\
Joints -, }
180 \ \
v T
- \_stop face —‘0,7\:
Chamfer.all A\
edges 80 =
T~ 60 % A& \¥) iA
o o L]
B o B
v A
A
l\—“‘f‘UUS 1\—2‘uu5 /
Spherical Cylindrical
IEC
Material: metal, except where otherwise specified
Tolerances on dimensions without specific tolerance:
on angles: on linear dimensions:
+0° . +0mm
_10 e upto25mm: 0,05 mm e over25mm:+0,2mm

Both joints shall permit movement in the same plane and the same direction through an angle of 90° with a 0° to
+10° tolerance.

Figure 9 — Standard test finger (according to IEC 60529)
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External metal parts other than current-carrying metal parts of the cap shall not be or become
live. For testing, any movable conductive material shall be placed in the most onerous
position without using a tool.

Compliance: To check whether accessible parts have become live, a test in accordance with
IEC 61347-1.—, Annex A is made. The lamp is operated on a reference circuit as described in
IEC 60081, B.1.2, B.1.3 and B.1.4.

8.3 Insulation resistance

The lamp shall be conditioned for 48 h in a cabinet containing air with a relative humidity
between 91 % and 95 % The temperature of the air is maintained within 1 °C of any

convenient value between 20 °C and 30 °C.

Insulation resistance shall be measured in the humidity cabinet with a d.cl”voltage of
approXimately 500 V, 1 min after application of the voltage.

The insulation resistance between live parts of the cap and accessible’ parts of the lamp
(accegsible parts of insulating material are covered with metal foil), shall be not lesp than
4 MQ.

8.4 [Electric strength

Immediately after the insulation resistance test, the same parts as specified above shall
withstand a voltage test for 1 min with an a.c. voltage)or a d.c. voltage equal to the peak
voltage of the prescribed a.c. voltage as follows.

The uge of a.c. or d.c. voltage is to be advised by the manufacturer.

NOTE T|he electric strength test with an equivalent d.c* voltage is under consideration.

During the test, the supply contacts ~of the cap are short-circuited. Accessible parts of
insulatling material of the lamp are‘covered with metal foil. Initially, no more than hplf the
voltage prescribed in IEC 60598-1, Table 10.2, and reference d) for double or reifforced
insulation is applied between the*contacts and the metal foil or accessible conductive pjarts. It
is then gradually raised to thé“full value. Care shall be taken that the metal foil is so placed
that nq flashover occurs at\the edges of the insulation.

No flaghover or breakdown shall occur during the test. Measurements shall be carried|out in
the humidity cabinet.

9 Mechanical requirements for caps

9.1 Construction and assembly

Caps shall be so constructed and assembled to the tubes that they remain attached during
and after operation.

Compliance is checked by the following tests.

9.2 Torque test on unused lamps

For unused lamps, compliance is checked by applying a torque test to the pins, as follows.

The lamp cap shall remain firmly attached to the tube and there shall be no rotational
movement between component parts of the cap exceeding an angular displacement of 6°
when subjected to the torque levels listed in Table 2.
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Table 2 — Torque values for unused lamps

Cap type Torque value
Nm
G5 0,5
G13 1,0

The torque shall not be applied suddenly, but shall be increased progressively from zero to
the value specified in Table 2.

The tept holder for the application of the torque is shown in Annex A of IEC 61195,
In casg of lamps with adjustable caps, before applying the torque test, the lamp ‘cap shall be
rotated to its extreme positions. Both extreme positions shall be tested.
9.3 [Torque test after heat treatment
LED Igmps having a crimp, screw or similar mechanical connection Used for fixing the [cap to
the tulje, are exempt from this clause.
Followjng a heating treatment for a period of 2 000 h + 50,h™at a temperature of 80 °C £ 5 °C,
the cap shall remain firmly attached to the tube and there shall be no rotational moyement
betweg¢n the component parts of the cap exceeding an angular displacement of 6° when
subjected to the torque levels specified in Table 3..In case of other kind of fixation of the cap
of the |tube than that used for fluorescent lamps,~a shorter heating period down to 10p h, is
allowed. The effect of adhesive materials contrecting cap and tube shall be as rigid ps the
adhesive material used for fluorescent lamps.
NOTE |[The heating time, the properties of otherikind of fixation of the cap, e.g. with adhesives and its application
procedure are under consideration
In casg of lamps with adjustable(caps, before applying the torque test, the lamp cap shall be
rotated to its extreme positions. Both extreme positions shall be tested.
Table 3 — Torque values after heating treatment
Cap type Torque value?
Nm
G5 0,3
G13 0,6
9.4 Repetition of 8.2

After the mechanical strength test, the sample shall comply with the requirements of

accessibility (see 8.2).

10 Cap temperature rise

Lamp cap temperature rise is checked by the test set-up specified in Annex B of IEC 61195.

Compliance:
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The lamp cap temperature rise above ambient temperature shall not exceed 95 K.

11 Resistance to heat

The lamp shall be sufficiently resistant to heat. External parts of insulating material providing
protection against electric shock, and parts of insulating material retaining live parts in

positio

n shall be sufficiently resistant to heat.

Compliance is checked by subjecting the parts to a ball-pressure test by means of the
apparatus shown in Figure 10.

The tq
operat
for par
tested
this sy

The te
time t
comm

R 2.5mm Sample
Spherical

IEC

[Source IEC 60598-1yFigure 10]

Figure 10 — Ball-pressure test apparatus

st is made in a heating cabinef’at a temperature of (25 +5) °C in excess
ing temperature of the relevant part according to Clause 10, with a minimum of
ts retaining live parts in position’ and 75 °C for other parts. The surface of the par
is placed in the horizontal~poesition and a steel ball of 5 mm diameter pressed §
rface with a force of 20,/N.

st load and the supporting means are placed within the heating cabinet for a su
D ensure that they have attained the stabilized testing temperature before tH
brices.

of the
25 °C
t to be
gainst

fficient
e ftest

The part to be“tested is placed in the heating cabinet, for a period of 10 min, before the test

load is

applied.

The s

urfate where the ball presses should not bend, if necessary the surface sh

all be

supported. For this purpose, if the test cannot be made on the complete specimen, a suitable
part may be cut from it.

The specimen shall be at least 2,5 mm thick, but if such a thickness is not available on the
specimen, then two or more pieces are placed together.

After 1 h, the ball is removed from the specimen, which is then immersed for 10 s in cold
water for cooling down to approximately room temperature. The diameter of the impression is
measured, and shall not exceed 2 mm.

In the event of curved surfaces, the shorter axis is measured if the indent is elliptical.

In case of doubt, the depth of the impression is measured and the diameter calculated using

the for

mula
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@ =2,p(5-p)

where p is the depth of impression.

The test is not made on parts of ceramic material.

12 Resistance to flame and ignition

Parts of insulating material retaining live parts in position and external parts of insulating
material_providing protection against electric shock are subjected to the glow-wire test in
accordance with IEC 60695-2-10 and IEC 60695-2-11, subject to the following details:

— The test specimen is a complete lamp. It may be necessary to take away parts‘of the lamp
to perform the test, but care is taken to ensure that the test conditions arenot'significantly
different from those occurring in normal use.

— The test specimen is mounted on the carriage and pressed against the-glow-wire tip|with a
force of 1 N, preferably 15 mm, or more, from the upper edges\into the centre |of the
sutfface to be tested. The penetration of the glow-wire into the specimen is mechanically
limjited to 7 mm.

If it is not possible to make the test on a specimen as“\déscribed above becauge the
spg¢cimen is too small, the above test is made on a(separate specimen of thel same
mdterial, 30 mm? and with a thickness equal to the smallest thickness of the specimén.

— The temperature of the tip of the glow-wire.ist 650 °C. After 30 s, the specimen is
withdrawn from contact with the glow-wire tip.

The glow-wire temperature and heating current are constant for 1 min prior to commgncing
thg test. Care is taken to ensure that\heat radiation does not influence the spgcimen
during this period. The glow-wire tipctemperature is measured by means of a shg¢athed
fing-wire thermocouple constructed-and calibrated as described in IEC 60695-2-10.

— Anj flame or glowing of the specimen shall extinguish within 30 s of withdrawing thg glow-
wire, and any flaming drop.shall not ignite a piece of the tissue paper, spread out
horizontally 200 £+ 5 mm ‘below the specimen. The tissue paper is specified in 4.187 of
ISO 4046-4:2002.

The tept is not made en-parts of ceramic material.

13 Fault conditions

13.1 |[General

Lamps = dimmable and non-dimmable — shall not impair safety when operated under fault
conditions which may occur during the intended use. Each of the following fault conditions is
applied in turn, as well as any other associated fault condition that may arise from them as
logical consequence.

13.2 Testing under extreme electrical conditions

If lamps are marked with a voltage range, the voltage at which they are tested is taken as the
maximum of the voltage range marked unless the manufacturer declares another voltage as
the most critical one. The lamp is switched on at ambient temperature (definition as in
IEC 62504 and conditions as in Clause H.1 of IEC 61347-1:—) and adjusted to the most
critical electrical conditions as indicated by the manufacturer or the power is increased until
150 % of the rated power is reached. The test is continued until the lamp is thermally
stabilised. A stable condition is reached, if the lamp cap temperature does not change by
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