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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 2-11: Glowing/hot-wire based test methods -
Glow-wire flammability test method for end-products (GWEPT)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization‘¢ompri
pll national electrotechnical committees (IEC National Committees). The object of IEC is\«to pron|
nternational co-operation on all questions concerning standardization in the electrical and electrenic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refefred to as

Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International;, governmental and i
povernmental organizations liaising with the IEC also participate in this preparation.AEC collaborates clo
with the International Organization for Standardization (ISO) in accordance with conditions determined
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as-hearly as possible, an internati
consensus of opinion on the relevant subjects since each technical ,ommittee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international”use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are madgé\to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in theit> national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding‘hational or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
pssessment services and, in some areas, ateess to |IEC marks of conformity. IEC is not responsible for
Services carried out by independent certification bodies.

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

No liability shall attach to IEC orits directors, employees, servants or agents including individual experts
members of its technical commitfees and IEC National Committees for any personal injury, property damag
bther 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 other
Publications.

ndispensable 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 subjeq
patent rights” IEC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
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s redline version of the official IEC Standard allows the user to identify the chan

delto the previous edition. A vertical bar appears in the margin wherever a cha
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International Standard |IEC 60695-2-11 has been prepared by IEC technical committee 89:
Fire hazard testing.

The text of this standard is based on the following documents:

FDIS Report on voting
89/1197/FDIS 89/1206/RVD

Full information on the voting for the approval of this standard can be found in the report on

votfng ndicated In the above table.

Th

It
1S(

Th

Th
IEQ

Th

Th
the)

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

D/IEC Guide 51.
s standard is to be used in conjunction with [IEC 60695-2-10.

s second edition of IEC 60695-2-11 cancels and replaces ~the first edition
60695-2-11 published in 2000. It constitutes a technical revisjon.

b main changes with respect to the previous edition are listed below:

publications.
Numerous terms and definitions relevant to this*Standard have been added to Clause 3|

The application of “small parts” and ‘insignificant mass” have been introduced 3§
clarified.

have been further clarified in Clause 4.
Clarified in Clause 5 the distance to specified layer when unknown.
The information from Clause-6 has been moved into the test procedure in Clause 8.

The conditioning of the )specified layer and the laboratory ambient test conditions w
clarified in Clause 7.

Measurement ofs/the maximum flame height was removed from Clause 9.

change.
Annex A has been revised to reflect current practice by prominent product committees.

e committee has decided that the contents of this publication will remain unchanged u

The Introduction has been added to provide backgroufdand how it relates to the Scope].

has the status of a basic safety publication in accordance with IEC Guide 104 &nd

of

The Scope has been modified for greater c¢larity and reference to basic safety

nd

The different types of specimens, how to specify them, and limitations of the test method

The reference.to this test as “GWEPT” was introduced along with an applicable fitle

ntil
ata

stability date indicated on the IEC web site under "http://webstore.iec.ch" in the d

related 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 document using a
colour printer.
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INTRODUCTION

The purpose of this Introduction is to provide background regarding the basic guidance that
prompted the preparation of this International Standard and how it relates to the Scope.

In the design of any electrotechnical product, the risk of fire and the potential hazards
associated with fire need to be considered. In this respect the objective within the design of
component, circuit, and product design, as well as the choice of the materials, is to reduce to
acceptable levels the potential risks of fire during normal operating conditions, reasonable
foreseeable abnormal use, malfunction, and/or failure. IEC Technical Committee 89 has
deyeloped IEC 60695-1-10, together with its companion, IEC 60695-1-11, to provide gu@rhce
on [how this is to be accomplished. Qy

The primary aims of IEC 60695-1-10 and IEC 60695-1-11 are to provide gwdancehqm‘ how:

a) [to prevent ignition caused by an electrically energized component part, a&dq/

b) |to confine any resulting fire within the bounds of the enclosure o }1/% electrotechnical
product in the event of ignition.

Segondary aims of these documents include the minimization of c%?ame spread beyond fthe
prdduct’s enclosure and the minimization of harmful effects e effluents such as hgat,
smpke, toxicity and/or corrosivity.

Firgs involving electrotechnical products can also be &tlated from external non-electrical
soyrces. Considerations of this nature should be@ealt with in the overall fire hazprd

asgessment.
QO

In plectrotechnical equipment, overheated m@ parts can act as ignition sources. In glpw-

wirp tests, a glowing wire is used to simulatezsuch an ignition source.

)

IEG 60695-2-10 describes a glo\&-g& test apparatus and common test procedyre,
f

=

IEG 60695-2-12 describes a glow-wi lammability index (GWFI) test method for materials,
ang |IEC 60695-2-13 describes Q)g ow-wire ignition temperature (GWIT) test method [for

malterials.
‘ c\f*‘

N
This standard is used to Qess the reaction of end products to heat caused by contact With
an [electrically heated wire under controlled laboratory conditions. This may be useful for the
evgluation of end cts that may be exposed to excess thermal stress such as a fqult
cufrent flowing th a wire, overloading of components, and/or poor electrical connectiops.
It ghould not be d to solely describe or appraise the fire hazard or fire risk of products] or
asgemblies r actual fire conditions. However, results of this test may be used|as
elements &ire hazard assessment which takes into account all of the factors which pre

pettine a particular end use.

does not purport to address all of the safety problems assomated with its use. It is the
responsibility of the user of this international standard to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.
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FIRE HAZARD TESTING -

Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

1 Scope

This part of IEC 60695 specifies-the-de
forifire-hazard-testing a test method on an end product It is mtended to S|mulate the effect< of
thermal stresses produced by an electrically heated source to represent a fire hazatd.

This test method is used to check that, under defined test conditions, arf gnd product exposed
to fn electrically heated source has either a limited ability to ignite_@ry if it ignites, a limifed
ability to propagate flame. However, the fire hazard analysis, the~-flammability aspects 4gnd
the] flame spreading to other products are not covered by the present standard.

This basic safety publication is intended for use by technicalcommittees in the preparation of
standards in accordance with the principles laid *down in |EC Guide 104 &nd
ISQ/IEC Guide 51.

bagic safety publications in the preparation«of its publications. The requirements, fest
hods or test conditions of this basic safety publication will not apply unless specifically
referred to or included in the relevant publications.

Or;{a of the responsibilities of a technical committee is, wherever applicable, to make usg of

2 | Normative references

The following documents, in whele or in part, are normatively referenced in this document gnd
arg indispensable for its application. For dated references, only the edition cited applies. For
untated references, the-/latest edition of the referenced document (including any
amendments) applies.,

i
o
®»

0895-2.2-19091
AASACAS ay —ay —r aoAs =

2

IEG 60695-2-10:2000, Fire hazard testing — Part 2-10: Glowing/hot-wire based test methodls —
Glaw-wire" apparatus and common test procedure

IEC Guide 104, The preparation of safety publications and the use of basic safety publications
and group safety publications

ISO/IEC Guide 51, Safety aspects — Guidelines for their inclusion in standards

3 Terms and definitions

For the purpose of this—partoflEC- 60695 document;—the-definitions—givenrnISOHAEC 13943,
as-wel-as the following terms and definitions apply.
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3.1
burn, intransitive verb
undergo combustion

[SOURCE: ISO/IEC 13943:2008, definition 4.28]

3.2
combustible, adjective
capable of being ignited and burned

[SOQURCE: ISO/IEC 13943:2008, definition 4.43] A
&
3.
cobustion '\b‘
ex@thermic reaction of a substation with an oxidizing agent (19
r\‘.

Notg 1 to entry: Combustion generally emits fire effluent accompanied by flames and/or_glowing.

[SQURCE: ISO/IEC 13943:2008, definition 4.46] o) y
QQ)
3. ©
englosure
(elg¢ctrotechnical) external casing protecting the electrical a{é/mechanical parts of apparaty
o
Notg 1 to entry: The term excludes cables. QQ
[SOQURCE: ISO/IEC 13943:2008, definition 4.78K\Q
3. s\\}
end product \‘(\
prdduct that is ready for use without m@fication
.\Q)
Notge 1 to entry: An end product can be a.component of another end product.

>
[SOURCE: IEC 60695-4:201‘2(\)&efinition 3.2.7]

o

3. ..

fir¢ hazard @

physical object orc ition with a potential for an undesirable consequence from fire

[SQURCE: I@C 13943:2008, definition 4.112]

%O

3.
fir @rd assessment
evdluation of the possible causes of fire, the possibility and nature of subsequent fire grow

and the possible consequences of fire
[SOURCE: IEC 60695-4:2012, definition 3.2.10]

3.8
fire risk
probability of a fire combined with a quantified measure of its consequence

Note 1 to entry: It is often calculated as the product of probability and consequence.

[SOURCE: ISO/IEC 13943:2008, definition 4.124]

[
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3.9

flame

rapid, self sustaining, sub-sonic propagation of combustion in a gaseous medium, usually with
emission of light

[SOURCE: ISO/IEC 13943:2008, definition 4.133]

3.10
flame spread
propagation of a flame front

[SQURCE: ISO/IEC 13943:2008, definition 4.142]

3.1 e
flammability (19
ability of a material or product to burn with a flame under specified conditions\‘~

4
[SQURCE: ISO/IEC 13943:2008, definition 4.151] Q’

(bcb
3.12 Q
gldwing, adjective ©
emjitting light without flame from the combustion of a materiQ/’(;t)the solid phase
A\

3.13 Os\
igrjition QQ
sugtained ignition (deprecated) Q
(ggneral) initiation of combustion N\

N
[SOURCE: ISO/IEC 13943:2008, definitiox@ﬂ 87]

3.1 $

)
insl?gnificant mass 4\
inspfficient combustible material’@constitute a fire hazard

O
Notg 1 to entry: A default VallGjS\Z g, but product TCs may assign a different value appropriate to the proguct
typg and scale.

-

[SQURCE: IEC 606@2012, definition 3.2.16]

Circles are 8 mm and
15 mm in diameter

<O> sume N
urtace [ [ ] ]
\ N~/

To be tested using No glow-wire test
the glow-wire is required

IEC 2897/2000
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part with a dimension less than the minimum specified for the relevant test method

[SOURCE: IEC 60695-4:2012, definition 3.2.25]

4 Description of iderati I : locti

Test specimens

4.1 General

malss. Additionally, this test method is not suitable for testing small parts (see 4.4).

Complete end product

- It is preferred that the test specimen should be a complete end product-
opposed to a partial end product (see 4.3). The test specimen shall be chesen so that
conditions of the test will not be significantly different from those occurring in normal use W

ecqurring-in—or the effects of burning or glowing particles falling-in-theyviecinity-of; from the
spgcimen.

4.3 Partial end product (alternative)

If the test cannot be made on a complete end product—e%'then, unless otherwise specified
the| relevant-specification product standard, it is acceptable to

regard to shape, ventilation, effect of thermal stresses, and;—possibly eventually,%MaaLes
st

fcant

as
the
ith

by

a) | cut a piece containing the part under examination from-it a complete and assembled ¢nd

product, or
b) | cut an aperture in the complete end product to allow the glow-wire access, or
c) |remove the part under examination in its entirety and test it separately.

Te¢hnical committees should defing™Nn their relevant-specifications product standards w

hat

maly be removed to achieve access. So far as possible, these product standards should stijive

to teplicate actual service location's and conditions.

4.4 Test considerations/and limitations associated with the specimen configuratior

WHen cutting an opening for access purposes, a small aperture may affect the results
Ieamg to the |gn|t|on of the surroundmgs—by and/or reducmg the temperature of the t|p of

supply an adequate supply of air for combustlon

If, [during the test, any part of the eqmpment contalmng the test specimen is |gn|ted

the

by

parts

needte—ﬂame—test—m—tEG—@@@%—%—% ThIS is because such parts cannot be effectlvely
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supported to avoid heat losses (see IEC 60695-2-10), and they are not able to accommodate
the penetration of the glow-wire.

The following are considered to be small parts:

a) where each surface lies completely within a circle of 15 mm in diameter; or

b) where it is not possible to fit a circle of 8 mm in diameter completely on at least one of the
surfaces while, at least one part dimension is > 15 mm.

See Figure 1.

WHen checking a surface,

a) | projections on the surface are disregarded and

b) |holes or recesses which are not greater than 2 mm in any dimension are disregarded.

—{ Parts under examination }

L= =< O\~
A2 =~ O 2T\
\ \ [ [~ \
( { e ) ( { v ) / ! /
\ [N~ — \ N~ /
AN _ N // N~

GWEPT is not possible if: GWEPT is not possible jif: GWEPT can be conducted if:

Each surface fits in the
15 mm diameter circle

At least one of the surfaeés
does NOT cover the-8.mm
circle completely while any

At least one of the surfaces
covers the 8 mm diameter
circle completely while at

——

d \
/ N

least one other
dimension(l,w,h) is > 15 mm

other dimension.(l,w,h)
is > 154mm

8 mm

IEC 0019/14

Figure 1 — Small parts

5 | Description-of-the-Test apparatus
The-description-of-the test apparatus is-given specified in-clause-5-of IEC 60695-2-10.

To|evaluate the possibility of the spread of fire, for example by burning or glowing partidles
falling from the test specimen, a specified layer as described in-5-3-ef IEC 60695-2-10, or the
malterial or components normally surrounding or situated underneath the test specimen, pre
placed underneath the test specimen. The distance beiween ihe iest specimen and the
specified layer representing the surrounding material or components, shall be equal to-these
when-the-test specimen-is-mounted-in-the-electrotechnical-product that which occurs in end
use. If the test specimen is a component such that surrounding materials and distances are
unknown, then the wrapping tissue / wooden board specified layer described in IEC 60695-2-
10 shall be placed 200 mm + 5 mm below the glow wire point of contact.

If the test specimen is a complete free-standing equipment, it is placed in its normal position
of use on the specified layer as described in-elause-5-3-of IEC 60695-2-10 extending for at
least 100 mm outside the base of the equipment in all directions.

If the test specimen is a complete wall-mounted equipment, it is fixed in its normal position of
use 200 mm + 5 mm above the specified layer as described in-5-3-ef IEC 60695-2-10.
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7.2
If t
ouf
sity
cof

7.3
Th

eprvie%en—and—the—&peemed—byel—te—be—used—% specimens shall be conditioned for 24 h in
at

osphere having a temperature between 15 °C and 35 °C and a relative humidity betwgen

Verification of the temperature measuring system

% and 75 %.

Conditioning of specified layers

he wrapping tissue/\wooden board specified layer is used, the conditioning shall be carr

according to IEG'%60695-2-10. If the material or components normally surrounding
ated undernelath the test specimen is used, the material or components shall
ditioned in ¢he ‘same way as the test specimen (see 7.1).

Testing conditions

b method of verification of the temperature measuring” system is specified in—6-2f-of
60695-2-10.
Conditioning
Conditioning of test specimens
hot Unless otherwise specified in the relevant—specification product standard, the fest

an

ied
or
be

15

b tfest specimens shall be tested in a laboratory atmosphere having a temperature betwgen
—G—mﬂ%é—@—aﬂ—a—ﬁaﬁwe—m%bﬁ—ﬁm%ew ° i feh S i be

completed within 30 minutes after the specimen is removed from the conditions specified in

71

408 Test procedure

Seeclause 8 of IEC B80695-2-10-
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8.1 General

404—In addition to-clause-8-of the common test procedure specified in IEC 60695-2-10, if not
otherwise specified, the test specimen shall be so arranged that the tip of the glow-wire is
applied to the part of the surface of the test specimen which is likely to be subjected to
thermal stresses in normal use. The glow-wire shall be maintained as close to the horizontal
as is practicable.

In cases where the test shall be made at more than one point on the same test specimen,
care shall be taken that any deterioration caused by previous tests will not affect the result of

th toct ta bhao mada
tCotTTtoO—o et

In cases where the areas subjected to thermal stresses during normal use of the equipmgent
arg not specified in detail, the tip of the glow-wire is applied at a place where thé,section is
thimnest, but-preferably if possible not less than 15— mm from the upper edgé“of the test
spgcimen.

Clgmping the test specimen onto the test apparatus shall not introduce’ excessive internal
mefchanical stresses in the test specimen during the test.

8.1 Test temperatures

The glow-wire is heated to the test temperature specified¢in~the relevant product standdrd.
This temperature should preferably be one of the temperatur&s shown in Table 1.

Table 1 — Test temperatures

Test temperatures Tolerances
°C °C
550 +10
600 +10
650 +10
700 +10
750 +10
800 +15
850 +15
900 +15
960 +15

WHen selecting test temperatures, product committees should consider Figure A.1 wHich
gives(suggested glow-wire end product test (GWEPT) temperatures.

8.3  Number of test specimens

10-2—If not otherwise specified by the relevant-specification product standard, the test is
made on one test specimen.

149 Observations and measurements

During the time of application of the glow-wire, 135 (30 s £ 1 s), and during a further period of
30 s, the test specimen, the parts surrounding the test specimen and the specified layer
placed below it shall be observed and the following shall be reported:
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a) whether there is no ignition; or, if there is ignition, the duration, # (to the nearest 0,5 s),
from the beginning of tip application up to the time at which the test specimen or the
specified layer placed below it ignites;

b) the duration, ts, (to the nearest 0,5 s) from the beginning of tip application up to the time
when all flames extinguish, during or after the period of application;

c) &) if=a whether the test specimen-passes—the-test extinguishes by virtue of most of the
flam|ng material being withdrawn with the glow-wire—then-this-shall-bereported-in-the-test

oot L,

d) |e) whether the test specimen is totally burned; and

e) |whether there is any ignition of the specified layer placed underneath the test specimen

e of the alow-wire—when
G HRSgtow-wWihe,—Wheh

42110 Evaluation of test results

Unless—otherwise-specified-in-the-relevant-specification; The test specimen is considereq to
haye-passed-the-glow-wire-test a GWEPT of T if at a test tefaperature of T °C,
a) |there is no-flaming-er-glowing ignition, or-if

b) |all of the following situations apply when ignitiof\has occurred:

a i)if flames or glowing combustion of the\test specimen extinguish within 30 s after
removal of the glow wire, i.e. to-=+;+Es't) + 30 s; and

b ii)when the specified layer-ef-wrapping-tissueis—used-there—shall-beno-ignition—of the
wrapping-tissue- placed underneath-the test specimen does not ignite.

11| Test report

The test report shall include:the following information:

c) |a reference to this International Standard,;

d) | a description of the'test specimen including type and manufacturer (see Clause 4);
e) | a description 6f the method for preparation of the test specimen (see Clause 4);

f) [the condijtioRing of the test specimens (see Clause 7);

g) |the numbler of test specimens tested (see 8.3);

h) |the(surface tested and the points of application of the glow-wire (see 8.1);

i) Lth& specified layer used to evaluate the effect of flaming particles and its vertical distafce
to the glow wire point of application (see Clause 5);

j) the test temperature (see 8.2);

k) all applicable observations and measurements from Clause 9; and

) the GWEPT as determined in Clause 10 shall be reported in the following manner, for
example, for a test specimen tested at 850 °C:

GWEPT: 850
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4312 Information to be given in the relevant-specification product standard

When referencing this method, technical committees shall indicate the following details:

® QO O T Q©

)
)
)
)
)

—h

)

the type and description of the test specimen (see Clause 4);
the method of preparation (see Clause 4);

any conditioning of the test specimens (see Clause-8 7);

the number of test specimens (see-10-3 8.3);

the surface to be tested and the points of application of the glow-wire (see-40-4 8.1);
the specified layer to be used to evaluate the effect of flaming particles (see Clause"5);

the GWEPT (see Clause 10) and test temperature (see-table4 8.2), for examplex “GWH
of 850 °C in accordance with IEC 60695-2-117;

whether-the tests shallbe-made-at-more-than-onepoint the relevant pari(s) or zone(s

the product subjected to the test on the same test specimen (see-40-4 81);

whether the criteria specified are sufficient to check compliance with the safety
requirements, or whether other criteria———ﬁer—e*ample—eﬂ—t;?—tegme—he@hx—ei—ﬂamt—, i

should be-irtroduced used (see Clause-+4 9); and

whet

PT

of

her

consequential testing needs to be considered to cover résidual risks and, if so, which test

method and what requirements should be specified.

NOTE See IEC 60695-1-11 for additional guidance on conséguential testing.



https://iecnorm.com/api/?name=b15ad507f60c54ef7c96c22e7ea3852e

— 15—

IEC 60695-2-11:2014 RLV © IEC 2014

<
re
T

v

© €-g1o
the fnllr\\ulng Suggeshr@ bre
e
<’_‘) notretaining-curreny

CTapprcato

960—C

g aaTcquatcty

\\Y%QJG

TTOoTTig
Pt To ooy

TCTO

TOo

Tar—oo
A=

A\-a~g
v

e
associated—with-thetest temperatures shown—-in—table 1

oo TIatoco

tac
tes
malde-

Tolassisi The fechnicalcommiiiees N decoribina asdeaduatienIhe apbhcaton ol the_dlow-ire
1 ottt t HHH 1 HHHHEE LR o 1325 tH || o+ —tH 1OV L

Uaooty



https://iecnorm.com/api/?name=b15ad507f60c54ef7c96c22e7ea3852e

- 16 - IEC 60695-2-11:2014 RLV © IEC 2014

Annex A
(informative)

Suggested GWEPT temperatures

Figure A.1 demonstrates suggested GWEPT temperatures.

Insignificant

[ Cimpt ) L Part too N Insignificant L energy to cause
b " small? T mass? T ignition

See NOTE 2

yes yes
v v
GWEPT not possible s GWEPT
P
(Clause 4.4) Y not needed
% nQ

Retaining current Installation

carrying parts in <—yes Equipment?
position? (see NOTE 3)
yes—i y
. Atten -’ yes
Fire Hazard
— Assessment
(See NOTE 1) %o
no
Unattended
and | > 0,2A? no
EPT yes no
0°C ves
\,,V GWYEPT
Gs@ 750°C and
c 850°C
v
N
GW N GWEPT
750° no 750°C
A A v
GWEPQ. GWEPT
65 "l 850°C
O ,
GWEPT
550°C
IEC 0020/14

Key:

| = rated current

A = amps

GWEPT = Glow Wire End Product Test

NOTE 1 A separate Fire Hazard Assessment (FHA) as determined by the relevant product standard will dictate
the appropriate GWEPT temperature.

NOTE 2 The phrases “insufficient energy” and “close proximity” should be defined by the relevant product
committee. It is dependent upon a number of factors (for example: the severity of the hazard).

NOTE 3 Examples of installation equipment include socket outlets, circuit protection devices, and LV switchgear.

NOTE 4 The right side of the flow chart (Installation equipment = no) is intended to partially represent the limited
application of the GWEPT as currently used by IEC 60335-1. Refer to that document for other considerations.

Figure A.1 — Suggested GWEPT temperatures
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1

2)

3)

4)

5)

6)

7)

8)

9)

Int¢rnatienal” Standard |IEC 60695-2-11 has been prepared by IEC technical committee

Fir

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 2-11: Glowing/hot-wire based test methods -
Glow-wire flammability test method for end-products (GWEPT)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization‘eompri
bll national electrotechnical committees (IEC National Committees). The object of IEC .is\to pron
nternational co-operation on all questions concerning standardization in the electrical and electrenic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. International;, governmental and 1
jovernmental organizations liaising with the IEC also participate in this preparation../EC collaborates clo
vith the International Organization for Standardization (ISO) in accordance mith) conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as-hearly as possible, an internati
consensus of opinion on the relevant subjects since each technical gommittee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international”use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are madéeyto ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in theits national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding ‘hational or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation of conformity. Independent certification bodies provide confor
bssessment services and, in some areas, ateess to IEC marks of conformity. IEC is not responsible for
Eervices carried out by independent certification bodies.

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

No liability shall attach to IEC or.its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature”whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of the—publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable 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 subjed
batent rights” IEC shall not be held responsible for identifying any or all such patent rights.

b hazard testing.
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Attention is drawn tg the Normative references cited in this publication. Use of the referenced publications is

The text of this standard is based on the following documents:

FDIS Report on voting
89/1197/FDIS 89/1206/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.

It has the status of a basic safety publication in accordance with IEC Guide 104 and
ISO/IEC Guide 51.
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This standard is to be used in conjunction with IEC 60695-2-10.

This second edition of IEC 60695-2-11 cancels and replaces the first edition of
IEC 60695-2-11 published in 2000. It constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

The Introduction has been added to provide background and how it relates to the Scope.

The Scope has been modified for greater clarity and reference to basic safety
publications

Numerous terms and definitions relevant to this Standard have been added to Clause-3

The application of “small parts” and “insignificant mass” have been introdiced and

clarified.

The different types of specimens, how to specify them, and limitations of the’test method

have been further clarified in Clause 4.
Clarified in Clause 5 the distance to specified layer when unknown.

The information from Clause 6 has been moved into the test procedure in Clause 8.

The conditioning of the specified layer and the laboratory ambient test conditions wgre

clarified in Clause 7.

Measurement of the maximum flame height was removed from Clause 9.

The reference to this test as “GWEPT” was introduced along with an applicable fftle

change.
Annex A has been revised to reflect current practice by prominent product committees.

Th
thg[
rel

reconfirmed,

committee has decided that the contents .of this publication will remain unchanged uptil

stability date indicated on the IEC web site under "http://webstore.iec.ch" in the dpta
ted to the specific publication. At this date, the publication will be

¢ |withdrawn,

* |replaced by a revised edition, or

* Jamended.

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
ungderstanding: of its contents. Users should therefore print this document using| a

co

our printer.
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INTRODUCTION

The purpose of this Introduction is to provide background regarding the basic guidance that
prompted the preparation of this International Standard and how it relates to the Scope.

In the design of any electrotechnical product, the risk of fire and the potential hazards
associated with fire need to be considered. In this respect the objective within the design of
component, circuit, and product design, as well as the choice of the materials, is to reduce to
acceptable levels the potential risks of fire during normal operating conditions, reasonable
foreseeable abnormal use, malfunction, and/or failure. IEC Technical Committee 89 has
devYeloped IEC 60695-1-10, together with its companion, IEC 60695-1-11, to provide guidafce
on [how this is to be accomplished.

The¢ primary aims of IEC 60695-1-10 and IEC 60695-1-11 are to provide guidanceron how:

a) [to prevent ignition caused by an electrically energized component part, and

b) [to confine any resulting fire within the bounds of the enclosure of, the electrotechnical
product in the event of ignition.

Segondary aims of these documents include the minimization of any)flame spread beyond he
prdduct’s enclosure and the minimization of harmful effects of-fire effluents such as hgat,
smpke, toxicity and/or corrosivity.

Firgs involving electrotechnical products can also be ihitiated from external non-electrical
soyrces. Considerations of this nature should beddealt with in the overall fire hazard
asgessment.

In electrotechnical equipment, overheated metal parts can act as ignition sources. In glow-
wire tests, a glowing wire is used to simulate>such an ignition source.

IEQ 60695-2-10 describes a glow-wire test apparatus and common test proceddre,
IEQ 60695-2-12 describes a glow-wire’ flammability index (GWFI) test method for materials,
and IEC 60695-2-13 describes _a- glow-wire ignition temperature (GWIT) test method |for
materials.

Thils standard is used to assess the reaction of end products to heat caused by contact With
an |electrically heated wire under controlled laboratory conditions. This may be useful for fhe
evgdluation of end products that may be exposed to excess thermal stress such as a fault
current flowing through a wire, overloading of components, and/or poor electrical connections.
It should not betused to solely describe or appraise the fire hazard or fire risk of products] or
asgemblies under actual fire conditions. However, results of this test may be used|as
are

It
does not purport to address all of the safety prob ems assomated with its use. It is the
responsibility of the user of this international standard to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.
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FIRE HAZARD TESTING -

Part 2-11: Glowing/hot-wire based test methods —
Glow-wire flammability test method for end-products (GWEPT)

Scope

Thils part of IEC 60695 specifies a test method on an end product. It is intended to simul

the| effects of thermal stresses produced by an electrically heated source to represent’a
hazard.

Thils test method is used to check that, under defined test conditions, an end, product expog

to
abi

the| flame spreading to other products are not covered by the present.standard.

Thils basic safety publication is intended for use by technical cofhmittees in the preparatior

sta

On

an electrically heated source has either a limited ability to ignite or, iflit ignites, a Iimied

lity to propagate flame. However, the fire hazard analysis, the flammability aspects

of the responsibilities of a technical committee 4s, wherever applicable, to make use

Lie

fire

ed

nd

of

dards in accordance with the principles laid down in [EC Guide 104 4nd
ISQ/IEC Guide 51.

of

bagic safety publications in the preparation of fts publications. The requirements, test

me
ref

2

The following documents, in whole or in part, are normatively referenced in this document 4§
arg indispensable for its application. For dated references, only the edition cited applies.
untLated references, the latest edition of the referenced document (including &ny

am

IEQ
Gla

IE(

1S(

3

hods or test conditions of this basic safety. publication will not apply unless specific
prred to or included in the relevant publications:

Normative references

ndments) applies.

w-wire apparatus and common test procedure

D/IEC-Guide 51, Safety aspects — Guidelines for their inclusion in standards

60695-2-10, Firewhazard testing — Part 2-10: Glowing/hot-wire based test method$

|y

nd
-or

Guide 104 The preparation of safety publications and the use of basic safety publications
ang group safety publications

Terms and definitions

For the purpose of this document the following terms and definitions apply.

3.1

burn, intransitive verb
undergo combustion

[SOURCE: ISO/IEC 13943:2008, definition 4.28]
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3.2
combustible, adjective
capable of being ignited and burned

[SOURCE: ISO/IEC 13943:2008, definition 4.43]

3.3
combustion
exothermic reaction of a substation with an oxidizing agent

Notg 1 to entry: Combustion generally emits fire effluent accompanied by flames and/or glowing.

[SOQURCE: ISO/IEC 13943:2008, definition 4.46]

3.4
en¢losure

(elg¢ctrotechnical) external casing protecting the electrical and mechanical parts of apparaty

Notg 1 to entry: The term excludes cables.

[SOQURCE: ISO/IEC 13943:2008, definition 4.78]

3.5
end product
prgduct that is ready for use without modification

Notg 1 to entry: An end product can be a component of another end product.

[SOQURCE: IEC 60695-4:2012, definition 3.2.7]

3.6
fire hazard
physical object or condition with a petential for an undesirable consequence from fire

[SQURCE: ISO/IEC 13943:2008; definition 4.112]

3.7
fire hazard assessment
evi

and the possible consequences of fire

[SQURCE:(IEC 60695-4:2012, definition 3.2.10]

3.8
firg risk

luation of the possible causes of fire, the possibility and nature of subsequent fire grow

probability of a fire combined with a quantified measure of its consequence

Note 1 to entry: It is often calculated as the product of probability and consequence.

[SOURCE: ISO/IEC 13943:2008, definition 4.124]

3.9
flame

[

rapid, self sustaining, sub-sonic propagation of combustion in a gaseous medium, usually with

emission of light

[SOURCE: ISO/IEC 13943:2008, definition 4.133]
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3.10
flame spread
propagation of a flame front

[SOURCE: ISO/IEC 13943:2008, definition 4.142]

3.1
flammability
ability of a material or product to burn with a flame under specified conditions

[SQURCE: ISO/IEC 13943:2008, definition 4.151]

3.1]2
gldwing, adjective
emjtting light without flame from the combustion of a material in the solid phase

3.13
ignition

sugtained ignition (deprecated)
(ggneral) initiation of combustion

[SQURCE: ISO/IEC 13943:2008, definition 4.187]

3.14
insignificant mass
inspfficient combustible material to constitute a firé/hazard

Notg 1 to entry: A default value is 2 g, but product TCs"may assign a different value appropriate to the progluct
typg and scale.

[SQURCE: IEC 60695-4:2012, definition;8.2.16]

3.15

sn-JaII part
paint with a dimension less thanthe minimum specified for the relevant test method

[SOQURCE: IEC 60695-4.2012, definition 3.2.25]

4 | Test specimens

4.1 General

It ip not’/necessary to test end products or parts of end products which have insignificant
majss."Additionally, this test method is not suitable for testing small parts (see 4.4).

4.2 Complete end product

It is preferred that the test specimen should be a complete end product as opposed to a
partial end product (see 4.3). The test specimen shall be chosen so that the conditions of the
test will not be significantly different from those occurring in normal use with regard to shape,
ventilation, effect of thermal stresses, and eventually, the effects of burning or glowing
particles falling from the test specimen.

4.3 Partial end product (alternative)

If the test cannot be made on a complete end product then, unless otherwise specified by the
relevant product standard, it is acceptable to
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a)
product, or

b) cut an aperture in the complete end product to allow the glow-wire access, or
c) remove the part under examination in its entirety and test it separately.

cut a piece containing the part under examination from a complete and assembled end

Technical committees should define in their relevant product standards what may be removed

to achieve access. So far as possible, these product standards should strive to replic
actual service locations and conditions.

4,

WHen cutting an opening for access purposes, a small aperture may affect the results
leading to the ignition of the surroundings and/or reducing the temperature of the tip of
glow-wire. The opening should be large enough to supply an adequate supplyof air
combustion.

If, [during the test, any part of the equipment containing the test specimen is ignited

ate

by
the
for

by

extraneous heat from the glow-wire which in turn influences the thermal conditions at the fest

spgcimen, the test shall be invalid.

The¢ glow-wire flammability test method for end products shall‘\not be used for testing small

ts. This is because such parts cannot be effectively supported to avoid heat losses (3
60695-2-10), and they are not able to accommodate thepenetration of the glow-wire.

The following are considered to be small parts:

a) |where each surface lies completely within a gir€le of 15 mm in diameter; or

b) |where it is not possible to fit a circle of 8 mm’in diameter completely on at least one of
surfaces while, at least one part dimensian is > 15 mm.

See Figure 1.

WHen checking a surface,

a) | projections on the surfacelare disregarded and

b) |holes or recesses which“are not greater than 2 mm in any dimension are disregarded.

—{ Parts under examination }

/i\ /’\\ — e
/T =\ = 7 TN N

\ \ [~ \
( [ ) ( ( ~ ) k . ) )
\IN_~ = \ " -7,
N pd N 7 \\’/

ee
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GWEPT is not possible if:
Each surface fits in the
15 mm diameter circle

——

7 ~N
-\
/ - \

(

GWEPT is not possible if:
At least one of the surfaces
does NOT cover the 8 mm
circle completely while any
other dimension (I,w,h)
is > 15 mm

GWEPT can be conducted if:
At least one of the surfaces
covers the 8 mm diameter
circle completely while at
least one other
dimension(l,w,h) is > 15 mm

Key:

8 mm

\{-/

Figure 1 — Small parts

IEC 0019/14
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5 Test apparatus
The test apparatus is specified in IEC 60695-2-10.

To evaluate the possibility of the spread of fire, for example by burning or glowing particles
falling from the test specimen, a specified layer as described in IEC 60695-2-10, or the
material or components normally surrounding or situated underneath the test specimen, are
placed underneath the test specimen. The distance between the test specimen and the
specified layer representing the surrounding material or components, shall be equal to that
which occurs in end use. If the test specimen is a component such that surrounding materials
and distances are unknown, then the wrapping tissue / wooden board specified lalyer
degcribed in IEC 60695-2-10 shall be placed 200 mm = 5 mm below the glow wire_poin{ of
contact.

If the test specimen is a complete free-standing equipment, it is placed in itsmermal position
of hse on the specified layer as described in IEC 60695-2-10extending fornat’least 100 fnm
oufside the base of the equipment in all directions.

If the test specimen is a complete wall-mounted equipment, it is fixed\in its normal position of
usg¢ 200 mm = 5 mm above the specified layer as described in IEC-80695-2-10.

6 | Verification of the temperature measuring system

The¢ method of verification of the temperaturely measuring system is specified| in
IEC 60695-2-10.

7 | Conditioning

7.1 Conditioning of test specimens

Unless otherwise specified in the“relevant product standard, the test specimens shall|be
conditioned for 24 h in an atmosphere having a temperature between 15 °C and 35 °C anf a
relative humidity between 45 %tand 75 %.

7.2l Conditioning of specified layers

If the wrapping tissye)/*wooden board specified layer is used, the conditioning shall be carried
ouf according to'IEC 60695-2-10. If the material or components normally surrounding| or
sityated underneath the test specimen is used, the material or components shall |be
conditioned_in“the same way as the test specimen (see 7.1).

7.3 ,Testing conditions

Th oot anantmana chaoll ha tactad 1n o Ioh Aot atmaoacnhaoara haoviina o fomnaratiira Ihat,
(ST opPTomeTTo orar oo testou—TTa |auu|al.u|_y CALIIIUO'JIIUIU ||avu|3 a CTmptTatarc Detween

15 °C and 35°C and a relative humidity less than or equal to 75 %. Testing shall be
completed within 30 minutes after the specimen is removed from the conditions specified in
7.1.

8 Test procedure

8.1 General

In addition to the common test procedure specified in IEC 60695-2-10, if not otherwise
specified, the test specimen shall be so arranged that the tip of the glow-wire is applied to the
part of the surface of the test specimen which is likely to be subjected to thermal stresses in
normal use. The glow-wire shall be maintained as close to the horizontal as is practicable.
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In cases where the test shall be made at more than one point on the same test specimen,
care shall be taken that any deterioration caused by previous tests will not affect the result of

the test to be made.

In cases where the areas subjected to thermal stresses during normal use of the equipment
are not specified in detail, the tip of the glow-wire is applied at a place where the section is

thinnest, but if possible not less than 15 mm from the upper edge of the test specimen.

Clamping the test specimen onto the test apparatus shall not introduce excessive internal
mechanical stresses in the test specimen during the test.

8.20 Test temperatures

The¢ glow-wire is heated to the test temperature specified in the relevant productrstandg
Thils temperature should preferably be one of the temperatures shown in Table 1.

Table 1 — Test temperatures

Test temperatures Tolerances
°C °C
550 +10
600 +10
650 *10
700 +10
750 +10
800 +15
850 +15
900 +15
96Q +15

WHen selecting test temperatures, product committees should consider Figure A.1 wh
gives suggested glow-wire end product test (GWEPT) temperatures.

8.3 Number of test.specimens

ich

If mot otherwise, specified by the relevant product standard, the test is made on one test

spgcimen.

9 | Observations and measurements

During the time of application of the glow-wire, ¢ (30 s £ 1 s), and during a further period of
30 s, the test specimen, the parts surrounding the test specimen and the specified layer

placed below it shall be observed and the following shall be reported:

a) whether there is no ignition; or, if there is ignition, the duration, # (to the nearest 0,5 s),
from the beginning of tip application up to the time at which the test specimen or the

specified layer placed below it ignites;

b) the duration, t, (to the nearest 0,5 s) from the beginning of tip application up to the time

when all flames extinguish, during or after the period of application;

c) whether the test specimen extinguishes by virtue of most of the flaming material being

withdrawn with the glow-wire;

d) whether the test specimen is totally burned; and
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e) whether there is any ignition of the specified layer placed underneath the test specimen.

10 Evaluation of test results

The test specimen is considered to have a GWEPT of 7T if at a test temperature of T °C,

a) there is no ignition, or
b) all of the following situations apply when ignition has occurred:

i) if flames or glowing combustion of the test specimen extinguish within 30 s after
rermaoval or tne giow Wire, e, ZE = [A T OU 5, dlld

i) the specified layer placed underneath the test specimen does not ignite.
11| Test report

The test report shall include the following information:

a) |a reference to this International Standard;

b) |a description of the test specimen including type and manufacturer (see Clause 4);
c) |a description of the method for preparation of the test specimen’(see Clause 4);

d) |the conditioning of the test specimens (see Clause 7);

e) [the number of test specimens tested (see 8.3);

f) |the surface tested and the points of application ofd¢he glow-wire (see 8.1);

g) |the specified layer used to evaluate the effectcof\flaming particles and its vertical distafce
to the glow wire point of application (see Clause 5);

h) |the test temperature (see 8.2);

i) |all applicable observations and measurements from Clause 9; and
j) |the GWEPT as determined in Clause 10 shall be reported in the following manner, |for
example, for a test specimen tested at 850 °C:

GWEPT: 850

12| Information to be given in the relevant product standard

WHen referencing/this method, technical committees shall indicate the following details:

a) [the type and-description of the test specimen (see Clause 4);
b) |the method of preparation (see Clause 4);
c) |any conditioning of the test specimens (see Clause 7);

d) [the’number of test specimens (see 8.3);

e) the surface to be tested and the points of application of the glow-wire (see 8.1);
f) the specified layer to be used to evaluate the effect of flaming particles (see Clause 5);

g) the GWEPT (see Clause 10) and test temperature (see 8.2), for example, “GWEPT of
850 °C in accordance with IEC 60695-2-11";

h) the relevant part(s) or zone(s) of the product subjected to the test on the same test
specimen (see 8.1);

i) whether the criteria specified are sufficient to check compliance with the safety
requirements, or whether other criteria , should be used (see Clause 9); and

j) whether consequential testing needs to be considered to cover residual risks and, if so,
which test method and what requirements should be specified.

NOTE See IEC 60695-1-11 for additional guidance on consequential testing.
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Annex A
(informative)

Suggested GWEPT temperatures

Figure A.1 demonstrates suggested GWEPT temperatures.

Retaining current
carrying parts in
position?

yes

yes—i

Insignificant
[ Cgmrt ) Part too L~ Insignificant N energy to cause
\ b small? - mass? o ignition
See NOTE 2
yes yes
v h 4
GWEPT not possible s GWEPT
—>
Clause 4.4 Y not needed
(

Installation
Equipment?
(see NOTE 3)

no—»-

no

In contact
with, or in close
proximity to, current
carrying parts? (see
NOTE 2)

yes

. Attended? yes
Fire Hazard
— Assessment
(See NOTE 1) o
no
Unattended
and | > 0,2A? no
GWEPT yes no
960°C
yes
GWERT GVYEPT
850°C 750°C and
850°C
v
GWEPT GWEPT
750°C no 750°C
v \ 4
GWEPT, .| GWEPT
650°C "1 e50°C
v
GWEPT
550°C
IEC 0020/14

Key:

| = rated current

A = amps

GWEPT = Glow Wire End Product Test
NOTE 1

the appropriate GWEPT temperature.

A separate Fire Hazard Assessment (FHA) as determined by the relevant product standard will dictate

NOTE 2 The phrases “insufficient energy” and “close proximity” should be defined by the relevant product
committee. It is dependent upon a number of factors (for example: the severity of the hazard).

NOTE 3 Examples of installation equipment include socket outlets, circuit protection devices, and LV switchgear.

NOTE 4 The right side of the flow chart (Installation equipment = no) is intended to partially represent the limited
application of the GWEPT as currently used by IEC 60335-1. Refer to that document for other considerations.

Figure A.1 — Suggested GWEPT temperatures
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La

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 2-11: Essais au fil incandescent/chauffant —
Méthode d’essai d’inflammabilité pour produits finis (GWEPT)

AVANT-PROPOS

| a Commission Electrotechnique Internationale (CEl) est une organisation mondiale de normalisaftion
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de la CEl). La CEl a
pbour objet de favoriser la coopération internationale pour toutes les questions de normalisation dans|les
Homaines de I'électricité et de I'électronique. A cet effet, la CEl — entre autres activités —publie des Nornes
nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au
pbublic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de la CEI"). Leur élaboration est confiée al|des
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujet-raité peut participer. [Les
brganisations internationales, gouvernementales et non gouvernementales, en liaison/avec la CEl, participent
Bgalement aux travaux. La CEIl collabore étroitement avec I'Organisation Internationale de Normalisation (1$0),
selon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de la CEl concernant les questions technigues représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant donng-que les Comités nationaux de la [CEI
ntéressés sont représentés dans chaque comité d’études.

| es Publications de la CEIl se présentent sous la forme de recommandations internationales et sont agréées
comme telles par les Comités nationaux de la CEI. Tous les efforts‘raisonnables sont entrepris afin que la [CEI
5'assure de I'exactitude du contenu technique de ses publicatiens; la CEIl ne peut pas étre tenue responsgble
He I'éventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Cémités nationaux de la CEIl s'engagent, dans toute la
Mmesure possible, a appliquer de fagon transparente\les Publications de la CEIl dans leurs publicatjons
hationales et régionales. Toutes divergences entre~outes Publications de la CEl et toutes publications
hationales ou régionales correspondantes doivent €tre indiquées en termes clairs dans ces derniéres.

| a CEI elle-méme ne fournit aucune attestation.de conformité. Des organismes de certification indépendants
ournissent des services d'évaluation de cdnformité et, dans certains secteurs, accédent aux marques| de
conformité de la CEIl. La CEIl n'est responsable d'aucun des services effectués par les organismes| de
Certification indépendants.

Tous les utilisateurs doivent s'assurer;qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne doit(Cétre imputée a la CEIl, a ses administrateurs, employés, auxiliaires| ou
Mmandataires, y compris ses~experts particuliers et les membres de ses comités d'études et des Comités
hationaux de la CEI, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout aptre
Hommage de quelque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais
He justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de la CEIl oy de
oute autre Publication de la CEIl, ou au crédit qui lui est accordé.

| 'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de publications
référencées eSt-obligatoire pour une application correcte de la présente publication.

| 'attention est attirée sur le fait que certains des éléments de la présente Publication de la CEIl peuvent fpire
‘objet de\droits de brevet. La CEIl ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
He brevets et de ne pas avoir signalé leur existence.

Norme internationale CE| 60695-2-11 a été établie par le comité d'études 89 de la dEI:

Essais relatifs aux risques du feu.

Le texte de cette norme est issu des documents suivants:

Le

FDIS Rapport de vote
89/1197/FDIS 89/1206/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette norme.

Cette publication a été rédigée selon les Directives ISO/CEI, Partie 2.
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Elle a le statut d’'une publication fondamentale de sécurité, conformément au Guide CEIl 104
et au Guide ISO/CEI 51.

Cette norme doit étre utilisée conjointement avec la CEl 60695-2-10.

Cette deuxiéme édition de la CEIl 60695-2-11 annule et remplace la premiére édition de la
CEI 60695-2-11 publiée en 2000. Elle constitue une révision technique.

Les principales modifications apportées par rapport a I’édition précédente sont énumérées ci-
dessous:

Le
sta
rel

L’'introduction a été modifiée pour fournir le contexte et montrer la relation avec
domaine d’application.

le

Modification du domaine d’application pour davantage de clarté, et pour faire référemnce

aux publications fondamentales de sécurité.
Ajout a I’'Article 2 de nombreux termes et définitions applicables a la présente Norme.

Introduction et clarification de [I'application des "petites piéces’, et de la "ma
négligeable".

Clarification supplémentaire a I'Article 4 des différents types d'éprouvettes, de la mani
de les spécifier et des limitations de la méthode d'essai.

bS€

ere

Clarification a I'Article 5 de la distance par rapport a lacsous-couche spécifiée, lorsqu'glle

n'est pas connue.
Transfert des informations de I'Article 6 dans la procedure d’essai de I'Article 8.

Clarification a I'Article 7 du conditionnement desla/sous-couche spécifiée et des conditi
d'essai ambiantes de laboratoire.

Suppression de la mesure de la hauteur dé.flamme maximale de I'Article 9.

Introduction de la référence a cet essai_ comme essai “GWEPT”, et modification du titre
conséquence.

Révision de I'Annexe A, afin de refléter les pratiques en vigueur au sein des comités
produits clés.

comité a décidé que le confenu de cette publication ne sera pas modifié avant la date

DNS

en

de

de

ilité indiquée sur le sitevweb de la CEIl sous "http://webstore.iec.ch" dans les donnges

tives a la publication recherchée. A cette date, la publication sera

reconduite,

supprimée,

remplacéeypar une édition révisée, ou
amendée)

IMPORTANT — Le logo "colour inside” qui se trouve sur la page de couverture de cet
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.

te
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INTRODUCTION

La présente introduction a pour objet de fournir le contexte relatif aux lignes directrices de
base a l'origine de I'élaboration de cette Norme internationale et sa relation avec le domaine
d’application.

La conception de tout produit électrotechnique doit tenir compte du risque de feu et des

dangers potentiels associés au feu. A cet égard, la conception des composants, circuits et

produits ainsi que le choix des matériaux ont pour objectif de réduire a des niveaux

acceptables les risques potentiels de feu dans les conditions de fonctionnement normal,

d’utilisation anormale raisonnablement prévisible, de dysfonctionnement et/ou de défaillanJce.
i

Le|comité d’études 89 de la CEIl a établi la CElI 60695-1-10, avec sa norme associ€g€| la
CE|J 60695-1-11, afin de fournir des lignes directrices sur les méthodes de réalisafjon
cofrespondantes.

La|CEI 60695-1-10 et la CElI 60695-1-11 ont pour principaux objectifs de fournir des lignes
dirg¢ctrices sur les éléments suivants:

a) |éviter I'allumage provoqué par une partie de composant soumis a une alimentation
électrique, et

b) |confiner le feu résultant dans les limites de I’enveloppe du produit électrotechnique en ¢as
d’allumage.

Leg objectifs secondaires de ces documents comprennent la réduction de toute propagann
de[la flamme au-dela de I'enveloppe du produit et lasréduction des effets préjudiciables des
effluents du feu tels que la chaleur, la fumée, la toxicité et/ou la corrosivité.

Leg feux impliquant des produits électrotechnigques peuvent également étre déclenchés par
deg sources externes non électriques. |l convient de tenir compte de ces éléments dang le
cadre de I'évaluation globale du danger d'incendie.

Daps l'appareillage électrotechnique; les parties meétalliques surchauffées peuvent 3gir
compme sources d’allumage. Pour les' essais au fil incandescent, un fil incandescent est utilisé
polir simuler ce type de source d*allumage.

La|CEI 60695-2-10 décrit(I'appareillage d’essai au fil incandescent et la procédure d’egsai
comnmune, la CEI 60695-2-12 décrit une méthode d’essai d’indice d’inflammabilité au| fil
incandescent (GWF | sglow-wire flammability index) et la CEl 60695-2-13 décrit une méthgde
d’epsai de température d’allumabilité au fil incandescent (GWIT, glow-wire ignition
temperature) pours-matériaux.

La |présenté morme permet d’évaluer la réaction des produits finis a la chaleur engendrée par
le gontaect-avec un fil chauffé électriquement dans des conditions contrdlées en laboratojre.
Elle peut étre utile pour I’évaluation de produits finis susceptibles d’étre exposés a dges
contraintes thermiques excessives telles qu’un courant de défaut passant dans un fil, irne
surcharge de composants et/ou de mauvaises connexions électriques. Il convient de ne pas
I'utiliser pour uniquement décrire ou évaluer le danger d’incendie ou le risque d’incendie de
produits ou assemblages dans des conditions réelles d’'incendie. Cependant, les résultats de
cet essai peuvent servir d’éléments pour une évaluation du danger d'incendie qui prend en
considération tous les facteurs appropriés a une utilisation finale particuliére.

La présente norme internationale peut impliquer des matériaux, opérations et matériels
dangereux. Elle n’a pas pour objet de traiter tous les problémes de sécurité associés a son
utilisation. Il incombe a l'utilisateur de la présente norme internationale d’établir des bonnes
pratiques appropriées en termes de sécurité et de santé et de déterminer I'applicabilité des
limitations réglementaires avant usage.
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ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 2-11: Essais au fil incandescent/chauffant —
Méthode d’essai d’inflammabilité pour produits finis (GWEPT)

1 Domaine d’application

La|présente partie de la CEI 60695 spécifie une méthode d’essai applicable au produit Ilini.

Elle¢ est destinée a simuler I'effet de contraintes thermiques produites par une~sou
chauffée électriquement afin de représenter un danger d’incendie.

La |présente méthode d’essai permet de vérifier que, dans des conditions d'gssai définies,

[ce

un

prgduit fini exposé a une source chauffée électriquement présente unehaptitude limité¢ a

s’epflammer ou, s’il s’enflamme, une aptitude limitée a propager la flamme. Cependant
pré&sente norme ne traite pas de I'analyse du danger d'incendie, des @spects d’inflammabi
et de propagation de flammes a d’autres produits.

La |présente publication fondamentale de sécurité est destinée ,a étre utilisée par les comi
d’éfudes dans le cadre de I'élaboration de normes conformément aux principes établis dang
Gujde CEI 104 et le Guide ISO/CEI 51.

L'une des responsabilités d’'un comité d’études.‘consiste, le cas échéant, a utiliser

publications fondamentales de sécurité dans le cadre de I’élaboration de ses publications. I

la
lité

tés

les
es

exigences, les méthodes d’essai ou les conditions d'essai de la présente publication

fondamentale de sécurité ne s’appliquent pas sauf référence spécifique ou inclusion dans
publications correspondantes.

2 | Références normatives

Leg documents suivants sont-cités en référence de maniére normative, en intégralité ou
paitie, dans le présent document et sont indispensables pour son application. Pour
réferences datées, seuleI'édition citée s’applique. Pour les références non datées,

amendements).

CE| 60695-2-10Q,\" 'Essais relatifs aux risques du feu - Partie 2-10: Essais au
incendescent/Chauffant — Appareillage et méthode commune d’essai

derl(r;iére édition du “document de référence s’applique (y compris les éventuels

les

en
les
la

fil

Gu|de CEl 104, Elaboration des publications de sécurité et utilisation des publicatipns

fonldamentales de sécurité et publications groupées de sécurité

Guide ISO/CEI 51, Aspects liés a la sécurité — Principes directeurs pour les inclure dans
normes

3 Termes et définitions
Pour les besoins du présent document, les termes et définitions suivants s’appliquent.

3.1
braler, verbe intransitif
étre en état de combustion

les
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[SOURCE: ISO/CEI 13943:2008, définition 4.28]

3.2

combustible, adjectif
susceptible d’étre allumé et de braler

[SOURCE: ISO/CEI 13943:2008, définition 4.43]

3.3

co tion

régction exothermique d'une substance avec un comburant

Notg 1 a l'article: Cette combustion émet généralement des effluents du feu accompagnés de flammes ¢
d'inpandescence.

[SQURCE: ISO/CEI 13943:2008, definition 4.46]

3.4

engeinte

(élgctrotechnique) enveloppe qui protége les parties mécanigues et électriques d
apIareillage

Notg 1 a 'article: Ce terme exclut les cébles.

[SQURCE: ISO/CEI 13943:2008, definition 4.78]

3.9

praoduit final

prgduit prét a étre utilisé

Notg 1 a 'article: Un produit final peut étre un composant d’un autre produit final.

[SQURCE: CEI 60695-4:2012, définition 3.2.7]

3.6

danger d’incendie

obj
cay

[S(

3.7

t physique ou conditien susceptible d'entrainer des conséquences non souhaitab
sées par un incendie

DURCE: ISO/CED13943:2008, définition 4.112]

évaluation.du danger d'incendie
luation des causes possibles d’incendie, de la possibilité et de la nature de la croissance

éva

t/ou

un

les

ultelzrieure du feu, et des conséquences éventuelles de I'incendie

[SOURCE: CEI 60695-4:2012, définition 3.2.10]

3.8

risque d’incendie
combinaison entre la probabilité qu'un incendie se produise et les conséquences particuliéres
quantifiées qui en découlent

Note 1 a I'article: |l est souvent calculé comme le produit de la probabilité et des conséquences.

[SOURCE: ISO/CEI 13943:2008, définition 4.124]
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