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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 1-10: Guidance for assessing the fire hazard of
electrotechnical products — General guidelines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization, compriging
gIl national electrotechnical committees (IEC National Committees). The object of IEC.'is to promote
nternational co-operation on all questions concerning standardization in the electrical and electronic fields| To
his end and in addition to other activities, IEC publishes International Standards, Technic¢al Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ‘referred to as ‘IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National ' Committee interegted
n the subject dealt with may participate in this preparatory work. International, "governmental and non-
bovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clogely
ith the International Organization for Standardization (ISO) in accordance,With conditions determined by
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;-as-nearly as possible, an internatipnal
consensus of opinion on the relevant subjects since each technical ‘committee has representation fron| all
nterested IEC National Committees.

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

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatfons
ransparently to the maximum extent possible in ‘their national and regional publications. Any diverggnce
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicated in
he latter.

EC itself does not provide any attestation.@f* conformity. Independent certification bodies provide conforfnity
hssessment services and, in some areas,@ccess to IEC marks of conformity. IEC is not responsible for [any
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-of its directors, employees, servants or agents including individual experts |and
members of its technical commiftees and IEC National Committees for any personal injury, property damagp or
pther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees) jand
Expenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other |IEC
Publications.

Attention is drawn"to~the Normative references cited in this publication. Use of the referenced publications is
ndispensable far the correct application of this publication.

Attention isddrawn to the possibility that some of the elements of this IEC Publication may be the subjeqt of
patent rights.M[EC shall not be held responsible for identifying any or all such patent rights.

s‘redline version of the official IEC Standard allows the user to identify the changes

oo n hao _nro 0 oo an A N = DO N ho LY harave



https://iecnorm.com/api/?name=09fa43769a8d592809459ad1bd9d4929

-4 - IEC 60695-1-10:2016 RLV © IEC 2016

International Standard IEC 60695-1-10 has been prepared by IEC technical committee 89:
Fire hazard testing.

This second edition cancels and replaces the first edition published in 2009. This edition
constitutes a technical revision.

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

a) reference to IEC 60695-1-12;

b) |modified Introduction and Scope;

c) |updated normative references;

d) [updated terms and definitions;

e) |[modified Table 1;

f) |addition of Table 2;

g) [new text in Subclauses 5.2, 5.3 and 5.4;

h) |mandatory text in Clause 8;

i) |Annex B changed to Annex A, and modified;

j) |new Annex B concerning common ignition sources.

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

FDIS Report on voting
89/1341/FDIS 89/1347/RVD

Full information on the voting for the appraoval of this International Standard can be found in
thel report on voting indicated in the above table.

This document has been drafted innaccordance with the ISO/IEC Directives, Part 2.

It has the status of a basic safety publication in accordance with IEC Guide 104 and
ISQ/IEC Guide 51.

Thils standard is to béyused in conjunction with IEC 60695-1-11 and IEC 60695-1-12.

A l|st of all theyparts in the IEC 60695 series, under the general title Fire hazard testing, ¢an
be found on-the IEC website.

IEQ 60695-1 consists of the following parts:

b A0\ £ .l L - LL L L L L L e A L - L L e Py
Pa L I=1TU. Guradaricc 10 dossCosSITTy tUie T TidZdarud Ul CIeCimroutlelerirmitdl PQrouutls = GETIC ra/
guidelines

Part 1-11: Guidance for assessing the fire hazard of electrotechnical products — Fire hazard
assessment

Part 1-12: Guidance for assessing the fire hazard of electrotechnical products — Fire-safety
engineering

Part 1-20: Guidance for assessing the fire hazard of electrotechnical products — Ignitability —
General guidance

Part 1-21: Guidance for assessing the fire hazard of electrotechnical products — Ignitability —
Summary and relevance of test methods
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Part 1-30: Guidance for assessing the fire hazard of electrotechnical products — Preselection
testing process — General guidelines

Part 1-40: Guidance for assessing the fire hazard of electrotechnical products — Insulating
liquids

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e |withdrawn,
e |[replaced by a revised edition, or

e |amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
thdt it contains colours which are considered to be useful for the correct understanding
of |ts contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

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 of component, circuit
and-preduct equipment design, as well as the choice of materials, is to reduce-to—acceptable
levels the—potential risks of fire to a tolerable level even in the event of reasonably
foreseeable—abnermal (mis)use, malfunction or failure. This standard, together with its
companions, IEC 60695-1-11 and IEC 60695-1-12, provides guidance on how this is to be
accomplished.

Th¢ use of compartments with fire-resistant boundaries, and the use of detection ind
sugpression systems are important methods for the mitigation of fire risk, but are nqt d¢alt
with in this standard. Fires involving electrotechnical products can be initiated froniextennal
nom-electrical sources. Considerations of this nature are dealt with in an overall \fire hazprd
asgessment.

The¢ aim of the IEC 60695 series of standards is to save lives and propefty by reducing fhe
nuinber of fires or reducing the consequences of the fire. This can be acCemplished by:

o |the—primary—aims—are trying to prevent ignition caused by(an electrically energised
component part and, in the event of ignition, to confine any resulting fire within the bounds

of the enclosure of the electrotechnical product;

o |secondary—aims—include trying to minimise—any flame” spread beyond the produgt's
enclosure and to minimise the harmful effects of fire-effluents including heat, smoke, and

toxic or corrosive combustion products.

Eires invaoluvinga
—HES—HHVOHRG

alactrotechniecal
etrectotecHecat+—proadetS—6Gah—aHS6—Pe—Hhate a—HoMm

Asgessing the fire hazard of electrotechnical products is accomplished by performing fire
hazard tests. These tests are divided into two fundamental groups: qualitative fire tests and
quantitative fire tests.

Firg testing of electrotechnical "‘products should, whenever possible, be carried out usjng
quantitative fire tests having the following characteristics.

a) [ The test should take into account the circumstances of product use, i.e. contemplafed
end-use conditions\as well as foreseeable abnormal use. This is because fire conditi

b) | It should berpossible to correlate the test results with the harmful effects of fire efflughts

performance scales with no clear relationship to fire safety.

Recognizing that there are usually multiple contributions to the effects of real fires
test results should be expressed in well-defined terms and using rational scientific units,
so that the product's contribution to the overall fire effects can be quantitatively assessed
and compared with that of other products’ contributions.

Although quantitative tests are preferred, the characteristics of qualitative fire tests are that
they provide pass/fail and classification results. Under certain circumstances it will be
appropriate to maintain such qualitative test methods or to develop new ones. This part of
IEC 60695-1 establishes the circumstances under which such maintenance or development is
appropriate.
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FIRE HAZARD TESTING -

Part 1-10: Guidance for assessing the fire hazard of
electrotechnical products — General guidelines

1 Scope

Thils part of IEC 60695-1 provides general guidance with respect to fire hazard testing.on-How
to feduce to—aceeptable a tolerable levels the risk of fire and the potential effects/of fifes
invplving electrotechnical products. It also serves as a signpost standard tocthe other
guidance publications in the IEC 60695 series.

It does not give guidance on the use of fire-resistant compartment boundaries’or on the usg of
deflection and suppression systems for the mitigation of fire risk.

It describes the relationship between fire risk and the potential effects of fire, and provides
guidance to IEC product committees on the applicability of gualitative and quantitative fire
tesks to the fire hazard assessment of electrotechnical products. Details of the calculatiorn of
firg risk are not included in the scope of this document.

It gmphasises the importance of the scenario approach to fire hazard and risk assessmgnt
and discusses criteria intended to ensure the develgpment of technically sound hazard-basged
firg test methods.

It discusses the different types of fire tests, in particular the nature of qualitative and
quantitative fire tests. It also describes the circumstances under which it is appropriate |for
IEQ product committees to maintain or develop qualitative fire tests.

th

This standard is intended as guidance to IEC committees, and-sheould is to be used W
respect to their individual applications.

Thils basic safety publication is intended for use by technical committees in the preparation of
stapdards in accordance with the principles laid down in [EC Guide 104 4nd
ISQ/IEC Guide 51.

Ong of the responsibilities of a technical committee is, wherever applicable, to make usqg of
bagic safety(/publications in the preparation of its publications. The requirements, test
methods of_fest conditions of this basic safety publication will not apply unless specifically
referred-t@ or included in the relevant publications.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60695 (all Fi ,
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IEC 60695-1-11, Fire hazard testing — Part 1-11: Guidance for assessing the fire hazard of
electrotechnical products — Fire hazard assessment?

IEC 60695-1-12, Fire hazard testing — Part 1-12: Guidance for assessing the fire hazard of
electrotechnical products — Fire-safety engineering

IEC 60695-1-30:2008, Fire hazard testing — Part 1-30: Guidance for assessing the fire hazard
of electrotechnical products — Preselection testing process — General guidelines?

IEC_60695-4:2012, Fire hazard testing — Part 4: Terminology concerning fire tests for
elelctrotechnical products

HEQ

IEQ Guide 104:4997, The preparation of safety publications and the use)of basic safety
publications and group safety publications

ISQ/IEC Guide 51:4999, Safety aspects — Guidelines for their inclusion in standards

ISQ 13943:2008, Fire safety — Vocabulary

3 | Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60695-4:2012 4nd
ISQ 13943:2008 (some of which are reproduced below), as well as the following, apply.

3.1
fire
(ggneral) process of combustion\characterized by the emission of heat and fire effluent gnd
usyally accompanied by smokesflame, glowing or a combination thereof

Notg 1 to entry: In the English language, the term “fire” is used to designate three concepts, two of which,|fire
(3.2) and fire (3.3), relatedtospecific types of self-supporting combustion with different meanings and two of them
are |designated using twg different terms in both French and German.

[SQURCE: ISO 43943:2008, 4.96]

3.2

fir
(cintrolled> self-supporting combustion that has been deliberately arranged to provide usTfuI

effects’and is limited in its extent in time and space

[SOURCE: ISO 13943:2008, 4.97]

3.3

fire

(uncontrolled) self-supporting combustion that has not been deliberately arranged to provide
useful effects and is not limited in its extent in time and space

1 To be published.
2 Under preparation. Stage at time of publication: IEC/FDIS 60695-1-30:2016.
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[SOURCE: ISOHEC 13943:2008, 4.98]

3.4

fire hazard
physical object or condition with a potential for an undesirable consequence from fire (3.3)

[SOURCE: ISOAEC 13943:2008, 4.112]

Not

[S(

3.7

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

-safety engineering
lication of engineering methods based on scientific principles+fo the development
essment of designs in the built environment through the analysisyof specific fire scena

.f) or through the quantification of risk for a group of fire scenarios

DURCE: ISOAEC 13943:2008, 4.126]

qu
th

Not
dec

[Sd
3.8
int
firg

Not
3m

litative description of the course of a fire (3.3)“with respect to time, identifying key eve
characterise the studied fire and differentiate' it from other possible fires

firi scenario

e 1 to entry: It typically defines the ignition and.fire growth processes, the fully developed fire stage, the
By stage, and the environment and systems that impact on the course of the fire.

DURCE: ISOHEC 13943:2008, 4.429]

brmediate-scale fire test
test performed on a test’'specimen of medium dimensions

e 1 to entry: A fire test performed on a test specimen for which the maximum dimension is between 1 m
is usually called an intermediate-scale fire test.

DURCE: ISOHEC 13943:2008, 4.200]

je-scale fire test

or
i0S

nts

fire

and

Note 1 to entry: A fire test performed on a test specimen of which the maximum dimension is greater than 3 m is
usually called a large-scale fire test.

[SOURCE: ISOAEC 13943:2008, 4.205]
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0

qualitative fire test
fire test which is either:

a)

a pass/fail test; or

b) a test which categorizes the behaviour of the test specimen by determining its position in

a rank order of performance

[SOURCE: IEC 60695-4:2012, 3.2.22]

3.1

firg
cor

U

quLntitative fire test

test which takes into account the circumstances of product use in which{the ;Fst
i

ditions are based on, or are relatable to, the circumstances of use of the test;specim

and which measures a parameter or parameters, expressed in well-defined terms and u

rat
[SC

3.1
re
re
fire

Not
pro

[S(

3.1

onal scientific units, which can be used in the quantitative assessment of fife risk
URCE: IEC 60695-4:2012, 3.2.23]

2

ction to fire

ponse of a test specimen when it is exposed to fire (3.2)~under specified conditions i
test

e 1 to entry: Fire resistance is regarded as a special case and is-not normally considered as a reaction to
erty.

DURCE: ISOHAEC 13943:2008, 4.272]

3

redl-scale fire test

firg

test that simulates a given applicatign, taking into account the real scale, the real way

itemn is installed and used, and the environment

Not
laid

[S(

3.1
shg

e 1 to entry: Such a fire test normally assumes that the products are used in accordance with the condit
down by the specifier and/or in_accordance with normal practice.

DURCE: ISOAEC 13943:2008, 4.273]

4
brt-circuit

unintended cofinection of two nodes of an electrical circuit

Not

3.1

b 1 to epdy: Current flow can occur, which could cause circuit damage, overheating, fire or explosion.

5

sm
fire

n,

fire

he

ons

att-scatefiretest
test performed on a test specimen of small dimensions

Note 1 to entry: A fire test performed on a test specimen of which the maximum dimension is less than 1 m is
usually called a small-scale fire test.

[SOURCE: ISOHEC 13943:2008, 4.292]

4

Fire hazards associated with electrotechnical products

The transmission, distribution, storage and utilization of electrical energy can have the

pot

ential to contribute to fire hazard.
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With electrotechnical products, the most frequent causes of ignition are overheating and
arcing. The likelihood of ignition will depend on the product and system design, the use of
safety devices and systems, and the type of materials used.

Electrotechnical products, when operating, generate heat. In some cases, arcing and sparking
are normal phenomena.-Thesepeotential-risks They should not lead to hazardous conditions
provided that they have been taken into account initially at the design stage, and
subsequently during installation, use and maintenance.

Although it is a commonly held belief that most electrical fires are caused by a short-circuit,
thefre are many other possible causes of ignition. These can include improper installafion,
improper—utitization usage, and inadequate maintenance. Examples are: operation unfger
overload for temporary or extended periods; operation under conditions not provided-for|by
thel manufacturer or contractor; inadequate heat dissipation; faulty ventilation. Table 1 lists

In Table 1, unless otherwise indicated, the sources of ignition are considered-to be internal to
electrotechmcal product H-includes The table Ilsts the most frequently encountered cases.

Firgs involving electrotechnical products can also be initiated,from external non-electrical
soyrces. Hazardous conditions, which do not arise from the use of the electrotechnical
prgduct itself, can and often do involve that product. Considerations of this nature are dealt
with in the overall hazard assessment, individual product safety standards, or, for example,| by
the| provisions of IEC TS 62441 [21].

Examples of the power output of potential ignition“sources are provided in Annex A.

WHen designing products, the preventionoof ignition in normal and abnormal operafing
conditions requires a higher priority compated to minimizing the eventual spread of flames.

After ignition has occurred, for whatever reason, the effects of the subsequent fire must|be
asgessed. Factors to be taken inte~account include:
a) |fire growth and flame spread;

b) |heat release;

c) | smoke generation.(Visibility);

d) [ production of texic fire effluent;

e) | production.of\potentially corrosive fire effluent;
f) |the potential for explosion.

References to IEC guidance on items a) to e) can be found in Annex B. The safety| of
electfetechnical equipment used in explosive atmospheres is discussed in IEC 60079-0.

5 Fundamentals of fire hazard testing

5.1 Objectives

The objectives of fire hazard testing of electrotechnical products are to determine which fire
properties of the product contribute to the potential effects of fire and/or how the product or
part of the product contributes to the initiation, growth and effect of fire, and then to use this
knowledge to reduce the risks of fire in electrotechnical products.
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5.2 Fire hazard and fire risk
5.2.1 Fire hazard

A fire hazard is a physical object or condition with a potential for an undesirable consequence
from fire (see 3.4). Fire hazards therefore encompass potential fuels and ignition sources.
Ignition of an electrotechnical product can be caused by an electrically energised component

- Ignition occurs as a result of an
increase in temperature (see IEC 60695-1-20 [20]) that may have a chemical, mechanical or

eletrical origin.

Common ignition phenomena encountered in electrotechnical products are described<in deftail
in Table 1, which also lists possible consequential effects.

Firgs involving electrotechnical products can also be initiated from extefnal non-electrical
soyrces, and an overall-risk fire hazard assessment should include this possibility.
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5.2.2 Fire risk
5.2.2.1 Quantification of fire risk

In order to calculate fire risk, it is necessary to quantify the consequences of the fire that is
being assessed. The consequences may refer to injury or loss of life from threats such as
heat, low oxygen levels, or the concentration of incapacitating fire gases; or the
consequences may refer to loss of property, such as the extent of fire damage. A wide range
of potential fire scenarios may be analysed quantitatively to establish measures of overall fire
risk.

If 4 is the consequence of the fire (i.e. a quantified measure), and p is the probability “of Lhe
fird occurring within a defined time period, then the fire risk (in that time period) iS.usually
calpulated as the product of p and c:

Fire risk =p x ¢ (1)

If if is assumed that, within a given time-frame, that there is a probability, p,, of a fire incident

invplving a given product in a given scenario (scenario 1), and @:;probability, p,, of a fire
inc|dent involving the same product in a different scenario (scenario 2), and so on, coverjing
all relevant scenarios, the total fire risk associated with that preduct, within that time-frame |is:

Total fire risk = Zpl.cl. (2)

i=)
where
p; |is the probability of scenario i;

¢; |is the consequence of scenario i;

m |is the total number of scenarios being considered.

NOTE Further discussions of fire risk,"and its use in selecting scenarios on which to base fire hazard tests, [can
be found in ISO/TS 16732 [1]4.

5.2.2.2 Mitigation of fire risk

The¢re are two ways~of mitigating fire risks. One is to reduce the probability of occurrefice
(refluction of p in~Eduation 1). The other is to reduce the consequence (reduction of { in
Equation 1). Fire\hazard testing is concerned with the reduction of p.

There areseveral distinct ways in which the probability of fire can be reduced. The mpst
importanty.ih no particular order, are:

a) | product design and selection. including the selection of appropriate materials;

b) containment using fire resistant enclosures and compartment boundaries;
c) the use of appropriate assembly and installation methods;
d) the incorporation of circuit protection devices;

e) the use of detection and suppression systems.

Fire tests (see Clause 6) are used principally for a) and b) and also to some extent for c).

NOTE 1 Guidance on containment and fire resistance testing for buildings is given in the ISO 834 series of
standards [2].

4 Numbers in square brackets refer to the Bibliography.
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NOTE 2 Guidance on detection, activation and suppression is given in ISO/TR 13387-7 [3].

5.3

Fire scenarios

Fire scenarios differ in fire stages (phases), the oxygen content, the CO/CO, ratio, the
temperature and the irradiance (see Table-4+ir1tSO-19706 2).

Analysis of the circumstances of use of a product involved in a given fire incident (real or
hypothetical) facilitates the description of the conditions and the chain of events that play a
significant role in the outcome of the fire.

b5

L
<

P O K

colj

blysis of product fire incidence using the scenario approach links(product fire behaviou
outcome of the incident. Part of the rationale for choosing any{set of fire hazard tests
electrotechnical product should be a description of the fire sGenario or scenarios on whlich

set of tests is based. This effectively tells the user why jthis set of test and expos
ditions was chosen and not another.

to
of

Lire



https://iecnorm.com/api/?name=09fa43769a8d592809459ad1bd9d4929

:2016 © IEC 2016

IEC 60695-1-10

—16 —

N

'G/'0 ~ 01 dn soljel aous|eAl

‘l]any Jo Ajijiqejiene o
Ajjueoiiubis 194 jou s iake] |

SUO}Ipuoo |9

"JUSA WOO0J Y} dpISINO UOIISNQUI0Dd AIlBpuodas Woly }nsal asay) ‘Ajjessusg - @ch

‘a)elidouddeul si onjes asusjeainba |eqo|b e jo asn ay) (pal w usaq

19/Ae| Jaddn ay) ojul puaixa sawe|} ay) (s)buiu

ueo oljel sIy} Ul §
hba 1o} oljel siy} ul @seaoul Jueoyiubis ou S| @18y "juelsisal-ally ale ey} s|eu 1o} 1aybiy spnyubey

1} Aq pa|jo43u0d s| ajel Buluing ay} pue ‘}09[qo Jayjoue yjm }0ejuod Aq pajedound) Jou ale sawe|} ay) ‘AjJueoiyl
addn ayj Jo Jake| saddn seb joy ay) mojaq si di} swej} a8y} ‘Mojjul ay} Jo ,&@wﬁ ul jey} o} pasedwod |e

WiJay} pue UOIIB|IIUSA [BO0| 8y} pue Alisiwayo |elslew ay} uo mc_ccwamv:%wc_.g Aren 0} pejoadxae S| oljed siy)

Kirowoob woos pue uonjeipes paijdde Ajjeulaixe ey} jo 891n0s oy} Aq @y:tm“mv A|8)1] 1sow S| wool ally ay) |

.o_n:w:nc&nﬂozm e JO uol}snquod Bulwely pale|ijusA

u®@9a(Q @AY SOljel JOMO] JO S9oUR)SU|

J0u sey oljel dousjeAinba awn|d ay]

‘Buiwe)y paje|ijueA-||@m 0} Jejiwis 8q 0} POWNSSY
/ﬁ_ﬁ_:c% ay) A

pajwi| si puewap usbAxo s,ail Y|

Sealoul BWOS ‘| pue G/'Q ~ usamiag
10 Jopio ue o0} dn ag ued ones ayJ

LBIS p|alk 0D @y} 8sealoul 0} pajeliia
us s1 uondwnsuoo usbAxo s.8ll Byl

sisAjoJAd 10} 1ng ‘ejep ma} ale aiay
o JaAe| Jaddn ayj ul ainjesadwal ay|

||@m 10} uey} Jomo| si ywi| Jaddn ay

\ >
06 01 02 (700110 y b < g > Sl > ./.%o < 6 069 01 0G¢€ 051 41 0§ ally Jonoyse|y-jsod °q
Juswedwod paje|ijusn
08 01 02 v'0 01f2‘0 L < 0L 019 0C 01 Gl .\ 00§ 031 09 e 009 0} 00€ ocqio Aliood e ul Ajjeseusb
Y ‘all} paz||eoo| ‘|lews ‘e
, Bulweyy payejnueniepun
G6 < 2 G0'0 > L > 00§ 031 09 069 01 0S¢ 09 qo p Bulweyy pajeuan-jjlopm
uoljelpel
5 5 | << q 00G 01 001 — palidde Ajjeulaixa woly
sisAjoJAd o1qolseue O
uoljelpel
° 5 L > q € 009 0} 00€ . paljdde Ajjeusaixa
woud} sisAjoiAd annjepixo -q
o o1 1 _ A o o a|geo|dde (Buepnows)
06 0} 09 Lo} t'o \[ p G8 01 6¢C 008 01 0S¥ 1ol Bujulelsns-jjos ‘e
AN
N 6 _
.>..0 ulwe|-uoN
Kouaione 9, AN Cv pajsneyxy paulesjug 19he| saddn aoeyins |ang ZW/ M
o 1d) oneu
([ool+[¢02)) [CoDI] ouajeAinbo % % abeys aul4
TTZAAIx N1 A llejjan4 aoepnk |any
[ OOH <004 HOru \ﬂNv awnjoA uabAxp ainjesadwal "xXep 0} x::ﬁaw:



https://iecnorm.com/api/?name=09fa43769a8d592809459ad1bd9d4929

IEC 60695-1-10:2016 RLV © IEC 2016 -17 -

5.4 Fire-safety engineering

Although the definition of fire-safety engineering given in 3.6 is principally concerned with the
major fire safety characteristics of civil engineering scenarios, some aspects of fire-safety
engineering are applicable to electrotechnical products. It follows that, if the principles of fire-
safety engineering are to be adhered to, quantitative fire tests are required. Guidance on fire-
safety engineering is given in IEC 60695-1-12.

5.5I Fire hazard assessment

The¢ methodology of fire hazard assessment is intended to identify significant fire sCé€narios
asgociated with a given electrotechnical product in order to establish:

a) [the extent to which the fire properties of the product are relevant to ithe significhnt
scenarios, and

b) |appropriate test methods and performance requirements.
A fpll fire hazard assessment for a product may involve more than(one fire scenario, in whiLch

cage the resulting procedure may include several tests andgmultiple scenario-dependgent
penformance criteria.

The¢ procedure for conducting a fire hazard assessment of a fire scenario is detailed| in
IECG 60695-1-11.

6 | Types of fire test

6.1 General

Asgessing the fire hazard of electrotechinical products is accomplished by performing fire tgsts
which, dependent on the maximum“dimension of the test specimen, can be small-scale
(sefe 3.15), intermediate-scale (s€e 3.8), large-scale (see 3.9) or real-scale tests (see 3.13).
Dug to the test criteria, all types of fire hazard tests applied to electrotechnical products pre
div|ded into two fundamental\gfoups: qualitative fire tests (see 3.10) and quantitative fire tgsts
(see 3.11).

6.2l Quantitativeand qualitative groups of fire tests
6.2.1 Quantitative fire tests

Qupntitative fire test criteria are defined as follows.

a) | Quantitative fire tests take into account the circumstances of product use in which the
conhditions are based, i.e. expected end-use conditions as well as foreseeable abnor
use. y
circumstances will not necessarily pose the same threat under a different set of
circumstances.

b) Quantitative fire tests have the possibility of allowing the correlation of the test results
with the harmful effects of fire effluents referred to above, i.e. the thermal and airborne
threats to people and/or property in the relevant end situation. This correlation avoids the
possibility of the creation of artificial and sometimes distorted performance scales with no
clear relationship to fire safety.

c) Test results from quantitative fire tests should be expressed in well-defined terms and use
rational scientific units so that the product contribution to the overall fire effects can be
quantitatively assessed and compared with the contributions of other products.
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NOTE When fire tests for electrotechnical products are revised or when new ones are
developed, they should preferably be quantitative fire tests. Technical committees are
encouraged to adopt the use of quantitative fire tests whenever possible. Consideration
should be given to specific measurements that reflect hazards from end-use conditions.

6.2.2 Qualitative fire tests

Qualitative fire tests are those which express results on a discontinuous scale. The qualitative
fire tests group includes pass-fail tests and other tests which classify products according to
their position in a rank order of performance. Qualitative fire tests do not give data which are
suitable—for—the—purpose—ef—quantifrrg—fire—risks—Fhe—resulis—of—such—tests—eannotybe
correlated with real-scale fire performance as the test conditions cannot be related to the fire
scgnario or scenarios of concern. However, because the qualitative fire tests classify prodycts
with regard to fire risk or give a clear pass-fail result when tested according to the
staphdardized fire test procedure, this group of tests is useful at the material preselection legvel
or [for particular end-product testing and, under certain circumstances, the-results of a
qualitative test can be used indirectly in fire hazard assessment of electrotechnical products.

6.3 Types of fire tests
6.3.1 Fire simulation test

Firg simulation tests (also known as real-scale fire tests — see,3.13) examine the reaction to
firgl of electrotechnical products and are intended to be asisepresentative as possible of the
usg¢ of the product in practice. Since the real conditions of use (including foreseeaple
abmormal use, malfunction, or failure) of a product are simulated as closely as possible, gnd
the| design of the test procedure is related to actuah risks, such tests assess the relevant
aspects of the fire hazard associated with the us€’ of the product. The findings of such tgsts
maig not be valid when a change in the design.is made, or when the conditions of use pre
different from those simulated in the test.

6.3.2 Fire resistance tests

Firg resistance tests are intended.to- assess the ability of a product or a part to retain|its
funictional properties under specified conditions of exposure to fire, for a stated period of time.
They are intended to providerdata on the behaviour and performance of a product of a
finished assembly under a particular condition of heat, fire or test flame exposure.

firg situations, very~careful consideration needs to be given to a comparison of the fest
conditions with actyal fire situations and the possible effect of any uncontrolled variab
sugh as the environment in which the product is placed.

Refent studies have shown that to relate the findings of such tests to performance in ac%al
[

NOTE 1 Many/fire resistance tests have been developed by ISO to test building products and are defined in|the
1SO| 834 serxjes [2].

NOTE 2/ Examples of IEC fire resistance tests of electric cables, which are known as circuit integrity tests,|are

defi Ahie tlo o I ANAN A H £41
ermet M me TG o000 o T SetrteS T

6.3.3 Tests with regard to reaction to fire

Tests of reaction to fire are carried out on standard test specimens under defined conditions
and in most cases are used to give data on properties related to burning behaviour and for
comparative evaluation. Properties such as ignitability, flammability, flame spread, heat
release, smoke production, toxic gas production, and corrosive gas production are measured.

6.3.4 Preselection fire tests

A preselection fire test is one which is used in the process of assessing and choosing
candidate materials, components or sub-assemblies for making an end product. Guidance on
the use of the preselection testing procedure is given in IEC 60695-1-30.


https://iecnorm.com/api/?name=09fa43769a8d592809459ad1bd9d4929

IEC 60695-1-10:2016 RLV © IEC 2016 -19 -

6.3.5 Basic property tests

Basic property tests are designed to ensure that, on measuring a basic physical or chemical
property of a material, they yield information that is independent of the testing method.
Properties relevant to the assessment of fire hazard include, for example, thermal conductivity,
thermal capacity, density, melting point, boiling point, heat of vaporization, and heat of
combustion.

7 Appropriate use of qualitative fire tests

It it recognized that there are circumstances where existing qualitative fire tests should|be
majintained and where the development of new qualitative fire tests is acceptable.

A dualitative fire test may be maintained and/or developed if:

a) [the test is cited in, or used as the basis for, regulations having the force of law; or
b) |the test produces a clear fire safety benefit; or

c) |the test is intended solely for quality control or developmental purposes (and this intenfjon
is stated in the body of the standard); or

d) [the test is used as a preselection test.
8 | Preparation of requirements and test specifications

WHen preparing requirements and test specifications. concerning the fire hazard testing| of
electrotechnical products, it is suggested that téchnical committees follow the procedufes
shgwn below. In cases where fire tests are notiyet specified, and need to be developed or
altgred for the special purpose of an IEC technical committee, this shall be done in liaigon
with TC 89 as mandated by IEC Guide 104,

Th¢ test method(s) selected shall be, reléevant to the fire scenario of concern.

Prqcedure:
a) [Examine the known existing and recommended test methods developed for a simjlar
purpose and consider their possible applicability and limitations.

b) | Collect as much «retevant background information as possible on the fire scenario,| or
scenarios, of concern.

c) | Take into account the relevant scope and significance of the existing test methods.

d) [If an existing test method appears suitable, check its provisions against the followjing
features.

— , It should preferably be a quantitative fire test. The test conditions should be relateq to
the fire scenario, or scenarios, of concern, and the measured parameters should|be
appropriate for the purpose of designing the product based on fire-safety engineering.

— Ifitis a qualitative fire test, it-should shall meet the requirements given in Clause 7.

— Relevant characteristics of the test method should be checked for their sensitivity (e.g.
detection level), reproducibility and repeatability.

e) Undertake an investigation of the proposed test procedure and study its ability to meet the
objectives.

f) Prepare the standard for the test method, including the relevant information on its field of
application, its limitations and reservations, and on the use of the test results obtained.
Make reference in the standard to recommended test procedures wherever possible.
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9 Common ignition sources

A list of some common electrical and non-electrical ignition sources is given in Annex A.

10 Reference documents of TC 89

A-complete list of reference documents developed by the IEC is given in Annex B.
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Annex A
(informative)

The power output of ignition sources

A.1 General

Fires can be started from as small a source as a single spark. However, in the field of

NO
low

A.]

Ta
infq

ignition is unlikely to occur if the electrical power consumption is less than 15 W.

3

N
example, in IEC 60950-1 [5], parts used in information technology equip ?~do
uire a fire enclosure if they are supplied with a power source of no more tha m and
60065 [6], 15 W is also used as a limit above which printed boards must b?ategory
petter according to IEC 60695-11-10 unless protected by a suitable enclc'a\@r .

’
[E Further guidance on the different levels of power and energy related to the pr ba'blity of ignition and fin
voltage electrotechnical products is given in [IEC TS 60695-1-14 [19] (under pre&ion).

P Some common electrical and non-electrical ignitib%sources

ble A.1 lists some common electrical and non-electrica.j\l‘gﬂtion sources and provides so
rmation about their power and energy. @)

1ed

hot
in
/-1

me
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Table A.1 — Examples of ignition sources

IEC 60695-1-10:2016 RLV © IEC 2016

Source of ignition Publication number Duration /s @ Power / W Energy / kJ
Needle flame IEC 60695-11-5 [18] 5to 120 P 38to50°¢ 0,19 to 6,0
IEC 60695-11-10 30 d
S0W flame [18] (Test method A) 50 1.5
Match flame - - approx. 40 ¢© -
Candle flame - - approx. 90 f -
Glow-wire at 550 °C IEC 60695-2-10 [11] 30 approx. 55 approx. 1,65
Glow-wire at 750 °C IEC 60695-2-10 [11] 30 approx. 120 approx. 3.6
Glow-wire at 960 °C IEC 60695-2-10 [11] 30 approx. 240 approx. Q
25 N
500 W flame IEC 6051985]‘1 1-20 (Bar test 500 ¢ 1%
procedure) '\©
1 KW flame IEC 60332-1-2 7] | B0 (Cables with 1000 ¢ (19 30
D <25 mm) o,
N
1 sheet of crumpled
- 152 2237 340
paper [8] N’
7
Waste paper basket [8] — 360 9446?,) 3400

Nominal value.

A typical household match (e.g. 2 mm x 2 mm x 45 mm) h
in 25 s to 35 s. Matchwood has a heat of combustion o
output of approximately 40 W.

A typical household candle has a mass of 38 g a
The heat of combustion of candle wax is about
approximately 90 W.

o)

O\

In fire tests, the duration refers to the time that the ignition source is applie@)ﬁe test specimen.
Preferred times are 5s, 10 s, 20 s, 30 s, 60 s and 120 s.

Assessments of the power of the flame vary. With butane, val
calculated; with propane, a value of 40,4 W has been calculated.

lé)( 49,75 W and 37,8 W have be
;\\

mass of about 0,08 g and burns horizontally
ut 15 kJ/g. This equates to an average energy

\}'ns in 5 h (manufacturer’'s data — Price’s Candlesp).
kd/g. This equates to an average energy output |of

[
=}

A.]

IEC
cofl

Vari

62368-1

does not
PS2 —

specifies

nmunication technolog(ﬁtﬁpment

With respect to ele@ly-caused fire, three classes of power source are defined:

D

N

ards

for

persons

8 Power source classﬁlcg\}m in IEC 62368-1 [9]

using

audio/video,

information &and

PS1 — a cireuit"where the power source does not exceed 500 W during the first 3 s and
ed 15 W after 3 s;

ircuit that exceeds PS1 limits, but does not exceed 100 W after 5 s;
P%ga a circuit that exceeds PS2 limits.

The following assumptions are made:

(¢)]

PS1 —ignition is not likely to occur;

IUUb lequnememb dlie bpeulleu basedomthese classifications:

PS2 — ignition can occur under some conditions, but there will be limited growth and

spread of fire;
PS3 —

ignition may occur and fire will spread where fuel is available.

Price's Candles is an example of a candle manufacturer. This information is given for the convenience of users
of this document and does not constitute an endorsement by IEC of their products.
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Guidance publications and test methods developed by the IEC are shown in Table B.1 (see

[10] to [18]).

- 23—

Annex B
(informative)

Guidance publications and test methods

Table B.1 — TC 89 guidance publications and test methods

Subject

Reference

Fire hazard testing

General guidelines

IEC 60695-1-10

Fire hazard assessment

IEC 60695-1-11

Fire-safety engineering

IEC 60695M-42

Preselection testing process

IEC 60695-1-30

Insulating liquids

IEC.60695-1-40

Terms and definitions

Terminology (see also ISO 13943)

IEC 60695-4

Fire-safety —Vocabulary

ISOHEC13943

Ignitability

General guidance

IEC 60695-1-20

Summary and relevance of test methods

IEC 60695-1-21

Ignition characteristics — Test method using heat flux from a
flame

IEC 60695-11-11

Glow-wire ignitability test for materials

IEC 60695-2-13

Corrosivity
General guidance IEC 60695-5-1
Summary and relevance. of test methods IEC 60695-5-2
Leakage current and/or metal loss test method IEC 60695-5-3
Smoke
General(guidance IEC 60695-6-1
Summary and relevance of test methods IEC 60695-6-2
Small-scale-static-test- method —Apparatus IEC 60695-6-30
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1

2)

3)

4)

5)

6)

7)

8)

9)

Int¢rnational Standard IEC 60695-1-10 has been prepared by IEC technical committee

Fir

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 1-10: Guidance for assessing the fire hazard of
electrotechnical products — General guidelines

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization, compri
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 electronic 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. Internatiopal, "governmental and 1
jovernmental organizations liaising with the IEC also participate in this prepatation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance;With conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expresss-as-nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical '‘committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for internatignal use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade 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
Mmisinterpretation by any end user.

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

EC itself does not provide any attestation.@f*conformity. Independent certification bodies provide confor
hssessment services and, in some areas,@@ccess to IEC marks of conformity. IEC is not responsible for
Bervices 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-.of 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 isdrawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rights.M[EC 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 publicationfs is

t of

b.hazard testing.

This second edition cancels and replaces the first edition published in 2009. This edition
constitutes a technical revision.

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

a)
b)
c)
d)

e)

reference to IEC 60695-1-12;
modified Introduction and Scope;
updated normative references;
updated terms and definitions;
modified Table 1;


https://iecnorm.com/api/?name=09fa43769a8d592809459ad1bd9d4929

-4 - IEC 60695-1-10:2016 © IEC 2016

f) addition of Table 2;

g) new text in Subclauses 5.2, 5.3 and 5.4;

h) mandatory text in Clause 8;

i) Annex B changed to Annex A, and modified;

j) new Annex B concerning common ignition sources.

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

FDIS Report on voting
89/1341/FDIS 89/1347/RVD

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

This document 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
ISQ/IEC Guide 51.

Thils standard is to be used in conjunction with IEC 60695-1-14_and IEC 60695-1-12.

A l|st of all the parts in the IEC 60695 series, under the(general title Fire hazard testing, ¢an
be ffound on the IEC website.

IEG 60695-1 consists of the following parts:
Part 1-10: Guidance for assessing the fir&€yhazard of electrotechnical products — Genegral
guidelines
Part 1-11: Guidance for assessing the fire hazard of electrotechnical products — Fire hazprd
assessment

Part 1-12: Guidance for assessing the fire hazard of electrotechnical products — Fire-saflety
engineering

Paft 1-20: Guidance for assessing the fire hazard of electrotechnical products — Ignitability —
General guidance

Part 1-21: Guidahcé for assessing the fire hazard of electrotechnical products — Ignitabilify —
Summary and relevance of test methods

Part 1-30: ~Guidance for assessing the fire hazard of electrotechnical products — Preselection
testing process — General guidelines

Part 4-40: Guidance for assessing the fire hazard of electrotechnical products — lnsu/anr'ng
liquids

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or

e amended.
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INTRODUCTION

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 of component, circuit
and equipment design, as well as the choice of materials, is to reduce the risk of fire to a
tolerable level even in the event of reasonably foreseeable (mis)use, malfunction or failure.
This standard, together with its companions, IEC 60695-1-11 and IEC 60695-1-12, provides
guidance on how this is to be accomplished.

The use of compartments with fire-resistant boundaries, and the use of detection and

suf
wit

asy

Thi

pression systems are important methods for the mitigation of fire risk, but are not dealt
n in this standard. Fires involving electrotechnical products can be initiated from _extérnal
nom-electrical sources. Considerations of this nature are dealt with in an overall fife-haz

essment.

b aim of the IEC 60695 series of standards is to save lives and property.by reducing

nuinber of fires or reducing the consequences of the fire. This can be accomplished by:

Asg
haj

Fir

trying to prevent ignition caused by an electrically energised component part and, in
event of ignition, to confine any resulting fire within the bounds~of the enclosure of
electrotechnical product;

trying to minimise flame spread beyond the product’'s (enclosure and to minimise

ard

the

the
the

the

harmful effects of fire effluents including heat, smoke,~and toxic or corrosive combustion

products.

bessing the fire hazard of electrotechnical products is accomplished by performing

fire

ard tests. These tests are divided into two fundamental groups: qualitative fire tests and
quantitative fire tests.

b testing of electrotechnical productsishould, whenever possible, be carried out us

quantitative fire tests having the following characteristics.

a)

b)

c)

The test should take into account the circumstances of product use, i.e. contempla

end-use conditions as well as_foreseeable abnormal use. This is because fire conditiTTr:s

that may be hazardous under one set of circumstances will not necessarily pose the sa
threat under a different set:

It should be possible to correlate the test results with the harmful effects of fire efflue
referred to aboves.ive. the thermal and airborne threats to people and/or property in
relevant end-use situation. This avoids the creation of artificial, and sometimes distort
performance scales with no clear relationship to fire safety.

Recognizingthat there are usually multiple contributions to the effects of real fires,

ng

ed

e

nts
the
ed,

the

test results should be expressed in well-defined terms and using rational scientific unfits,
so thatsthe product's contribution to the overall fire effects can be quantitatively assessed

and.compared with that of other products’ contributions.

Alt

ougn quantitallive 1ests are prererrea, the characteristics or qualitative Tire 1ests are t

at

they provide pass/fail and classification results. Under certain circumstances it will be
appropriate to maintain such qualitative test methods or to develop new ones. This part of
IEC 60695-1 establishes the circumstances under which such maintenance or development is
appropriate.


https://iecnorm.com/api/?name=09fa43769a8d592809459ad1bd9d4929

-6 - IEC 60695-1-10:2016 © IEC 2016
FIRE HAZARD TESTING -

Part 1-10: Guidance for assessing the fire hazard of
electrotechnical products — General guidelines

1 Scope

Thils part of IEC 60695-1 provides general guidance with respect to fire hazard testing.on-how
to reduce to a tolerable level the risk of fire and the potential effects of fires <involving
eleptrotechnical products. It also serves as a signpost standard to the otheryguidamce
publications in the IEC 60695 series.

It does not give guidance on the use of fire-resistant compartment boundaries’or on the use of
defection and suppression systems for the mitigation of fire risk.

It describes the relationship between fire risk and the potential effects of fire, and provides
guidance to IEC product committees on the applicability of gualitative and quantitative fire
tesks to the fire hazard assessment of electrotechnical products. Details of the calculation of
fird risk are not included in the scope of this document.

It gmphasises the importance of the scenario approach to fire hazard and risk assessmgnt
and discusses criteria intended to ensure the development of technically sound hazard-based
firgl test methods.

It fiscusses the different types of fire tests, in particular the nature of qualitative and
quantitative fire tests. It also describes the circumstances under which it is appropriate |for
IEQ product committees to maintain or develop qualitative fire tests.

This standard is intended as guidance to IEC committees, and is to be used with respec{ to
thejir individual applications.

Thils basic safety publication is intended for use by technical committees in the preparation of
stapndards in accordance with the principles laid down in I|EC Guide 104 and
ISQ/IEC Guide 51.

Ong of the responsibilities of a technical committee is, wherever applicable, to make usqg of
bagic safety(/publications in the preparation of its publications. The requirements, fest
methods of_test conditions of this basic safety publication will not apply unless specifically
referred-tg or included in the relevant publications.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60079-0, Explosive atmospheres — Part 0: Equipment — General requirements

IEC 60695-1-11, Fire hazard testing — Part 1-11: Guidance for assessing the fire hazard of
electrotechnical products — Fire hazard assessment
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IEC 60695-1-12, Fire hazard testing — Part 1-12: Guidance for assessing the fire hazard of
electrotechnical products — Fire-safety engineering

IEC 60695-1-30, Fire hazard testing — Part 1-30: Guidance for assessing the fire hazard of
electrotechnical products — Preselection testing process — General guidelines?

IEC 60695-4:2012, Fire hazard testing — Part 4: Terminology concerning fire tests for
electrotechnical products

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

ISQ 13943:2008, Fire safety — Vocabulary

3 | Terms and definitions

0

For the purposes of this document, the terms and definitions given-in IEC 60695-4:2012 and
ISQ 13943:2008 (some of which are reproduced below), as well as the following, apply.

3.1
firg
(ggneral) process of combustion characterized by thel emission of heat and fire effluent gnd
usually accompanied by smoke, flame, glowing or@ combination thereof

Notg 1 to entry: In the English language, the term “fire™is used to designate three concepts, two of which,|fire
(3.2) and fire (3.3), relate to specific types of self-supporting combustion with different meanings and two of them
are [designated using two different terms in both French and German.

[SQURCE: ISO 13943:2008, 4.96]

3.2
fir
(controlled) self-supporting combustion that has been deliberately arranged to provide usegful
eff¢cts and is limited in its eéxtent in time and space

[SOQURCE: ISO 13943:2008, 4.97]

3.
fir
(urjcontrolted) self-supporting combustion that has not been deliberately arranged to provjide
useful effects and is not limited in its extent in time and space

[SOURCE: ISO 13943:2008, 4.98]

3.4
fire hazard
physical object or condition with a potential for an undesirable consequence from fire (3.3)

[SOURCE: ISO 13943:2008, 4.112]

1 Under preparation. Stage at time of publication: IEC/FDIS 60695-1-30:2016.
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3.5
fire risk
probability of a fire (3.3) 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 13943:2008, 4.124]

3.6

fire-safety eng

ineering

ap catio © ETTOTNEe€E L T EeTNOCS paSet—0M setertfic v TCHOTES C Li~ geveropinen or
asgessment of designs in the built environment through the analysis of specific fire scenafios
(3.F) or through the quantification of risk for a group of fire scenarios

[S(

3.7

fir
q“ji
th

DURCE: ISO 13943:2008, 4.126]

scenario
litative description of the course of a fire (3.3) with respect to timé;yidentifying key eve
characterise the studied fire and differentiate it from other possible fires

Notg 1 to entry: It typically defines the ignition and fire growth processes;~the fully developed fire stage, thelfire
decpy stage, and the environment and systems that impact on the course/ofthe fire.

[SQURCE: ISO 13943:2008, 4.129]

3.8

intermediate-scale fire test

firgl test performed on a test specimen of medivm dimensions

Notg 1 to entry: A fire test performed on a test specimen for which the maximum dimension is between 1 m jand

3m

[Sq

3.9
lar
fire
sp4

Not
usu

[Sq

3.1

is usually called an intermediate-scale fire test.

DURCE: 1ISO 13943:2008, 4.200]

je-scale fire test
cimen of large dimensions

e 1 to entry: A firetest performed on a test specimen of which the maximum dimension is greater than 3
bily called a large*scale fire test.

DURCE:\ISO 13943:2008, 4.205]

0

test that cannot be- carried out in a typical laboratory chamber, performed on a test

Ul

qu

+

Heative firet

L]

fire test which is either:

a) a pass/fail test; or

b) a test which categorizes the behaviour of the test specimen by determining its position in
a rank order of performance

[SOURCE: IEC 60695-4:2012, 3.2.22]

3.11

quantitative fire test

fire test which takes into account the circumstances of product use in which the test
conditions are based on, or are relatable to, the circumstances of use of the test specimen,
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and which measures a parameter or parameters, expressed in well-defined terms and using
rational scientific units, which can be used in the quantitative assessment of fire risk

[SOURCE: IEC 60695-4:2012, 3.2.23]

3.12

reaction to fire

response of a test specimen when it is exposed to fire (3.2) under specified conditions in a
fire test

Notg 1 to entry: Fire resistance is regarded as a special case and is not normally considered as a reaction tolfire
property.

[SOQURCE: ISO 13943:2008, 4.272]

3.13
redl-scale fire test
firg test that simulates a given application, taking into account the real sgale, the real way the
item is installed and used, and the environment

Notg 1 to entry: Such a fire test normally assumes that the products are used\in accordance with the conditions
laid|down by the specifier and/or in accordance with normal practice.

[SOURCE: ISO 13943:2008, 4.273]

3.14
short-circuit
unintended connection of two nodes of an electrical circuit

Notg 1 to entry: Current flow can occur, which could cause circuit damage, overheating, fire or explosion.

3.15
smfall-scale fire test
firgl test performed on a test specimen of small dimensions

Notg 1 to entry: A fire test performed on a test specimen of which the maximum dimension is less than 1 n is
usuplly called a small-scale fire test:

[SOQURCE: ISO 13943:2008, 4.292]

4 | Fire hazards-associated with electrotechnical products

The transmission, distribution, storage and utilization of electrical energy can have fhe
poflentialto*contribute to fire hazard.

arcing. The likelihood of ignition will depend on the product and system design, the use of
safety devices and systems, and the type of materials used.

Electrotechnical products, when operating, generate heat. In some cases, arcing and sparking
are normal phenomena. They should not lead to hazardous conditions provided that they have
been taken into account initially at the design stage, and subsequently during installation, use
and maintenance.

Although it is a commonly held belief that most electrical fires are caused by a short-circuit,
there are many other possible causes of ignition. These can include improper installation,
improper usage, and inadequate maintenance. Examples are: operation under overload for
temporary or extended periods; operation under conditions not provided for by the
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manufacturer or contractor; inadequate heat dissipation; faulty ventilation. Table 1 lists
common ignition phenomena encountered in electrotechnical products.

In Table 1, unless otherwise indicated, the sources of ignition are considered to be internal to
the electrotechnical product. The table lists the most frequently encountered cases.

Fires involving electrotechnical products can also be initiated from external non-electrical
sources. Hazardous conditions, which do not arise from the use of the electrotechnical
product itself, can and often do involve that product. Considerations of this nature are dealt
with in the overall hazard assessment, individual product safety standards, or, for example, by
thel provisions of [EC TS 62441 [21].

Examples of the power output of potential ignition sources are provided in Annex A,

WHen designing products, the prevention of ignition in normal and abnermal operating
conditions requires a higher priority compared to minimizing the eventual spread of flames.

After ignition has occurred, for whatever reason, the effects of the subsequent fire must|be
asgessed. Factors to be taken into account include:

a) |fire growth and flame spread;

b) |heat release;

c) | smoke generation (visibility);

d) |[production of toxic fire effluent;

e) |production of potentially corrosive fire effluent;
f) |the potential for explosion.

References to IEC guidance on items a)40 e) can be found in Annex B. The safety| of
electrotechnical equipment used in explosive atmospheres is discussed in IEC 60079-0.

5 [ Fundamentals of fire hazard testing

5.1 Objectives

The objectives of fire hazard testing of electrotechnical products are to determine which fire
prgperties of the product contribute to the potential effects of fire and/or how the produc{ or
pait of the product centributes to the initiation, growth and effect of fire, and then to use this
knowledge to reduce the risks of fire in electrotechnical products.

5.2 Firelhazard and fire risk

5.201 Fire hazard

A fire hazard is a physical object or condition with a potential for an undesirable consequence
from fire (see 3.4). Fire hazards therefore encompass potential fuels and ignition sources.
Ignition of an electrotechnical product can be caused by an electrically energised component
part. Ignition occurs as a result of an increase in temperature (see IEC 60695-1-20 [20]) that
may have a chemical, mechanical or electrical origin.

Common ignition phenomena encountered in electrotechnical products are described in detail
in Table 1, which also lists possible consequential effects.

Fires involving electrotechnical products can also be initiated from external non-electrical
sources, and an overall fire hazard assessment should include this possibility.
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5.2.2 Fire risk
5.2.21 Quantification of fire risk

In order to calculate fire risk, it is necessary to quantify the consequences of the fire that is
being assessed. The consequences may refer to injury or loss of life from threats such as
heat, low oxygen levels, or the concentration of incapacitating fire gases; or the
consequences may refer to loss of property, such as the extent of fire damage. A wide range
of potential fire scenarios may be analysed quantitatively to establish measures of overall fire
risk.

If 4 is the consequence of the fire (i.e. a quantified measure), and p is the probability "of Lhe
fird occurring within a defined time period, then the fire risk (in that time period) iSlusually
calpulated as the product of p and c:

Fire risk = p x ¢ (1)

If if is assumed that, within a given time-frame, that there is a probability, p,, of a fire incident

invplving a given product in a given scenario (scenario 1), and @:;probability, p,, of a fire
inc|dent involving the same product in a different scenario (scenario 2), and so on, coverjing
all relevant scenarios, the total fire risk associated with that preduct, within that time-frame |is:

Total fire risk = D pc, (2)
i=)

where

p; |is the probability of scenario i;

¢; |is the consequence of scenario i;

4

m |is the total number of scenarios being considered.

NOTE Further discussions of fire risk,“@nd its use in selecting scenarios on which to base fire hazard tests, |can
be found in ISO/TS 16732 [1]2.

5.2.2.2 Mitigation of fire risk

There are two ways~of mitigating fire risks. One is to reduce the probability of occurrepnce
(refluction of p in"Equation 1). The other is to reduce the consequence (reduction of { in
Equation 1). Fire.hazard testing is concerned with the reduction of p.

There are'several distinct ways in which the probability of fire can be reduced. The mjost
important,.in no particular order, are:

a) [product design and selection, including the selection of appropriate materials;

b) containment using fire resistant enclosures and compartment boundaries;
c) the use of appropriate assembly and installation methods;

d) the incorporation of circuit protection devices;

e) the use of detection and suppression systems.

Fire tests (see Clause 6) are used principally for a) and b) and also to some extent for c).

NOTE 1 Guidance on containment and fire resistance testing for buildings is given in the ISO 834 series of
standards [2].

2 Numbers in square brackets refer to the Bibliography.
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NOTE 2 Guidance on detection, activation and suppression is given in ISO/TR 13387-7 [3].

5.3

Fire scenarios

Fire scenarios differ in fire stages (phases), the oxygen content, the CO/CO, ratio, the
temperature and the irradiance (see Table 2).

Analysis of the circumstances of use of a product involved in a given fire incident (real or

hyp

othetical) facilitates the description of the conditions and the chain of events that play a

significant role in the outcome of the fire.

Analysis of product fire incidence using the scenario approach links product fire behaviour to

the

outcome of the incident. Part of the rationale for choosing any set of fire hazardytesty of

an |electrotechnical product should be a description of the fire scenario or scenarios on whiich

the
cor

set of tests is based. This effectively tells the user why this set of test and-expospre
ditions was chosen and not another.
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5.4

Fire-safety engineering

Although the definition of fire-safety engineering given in 3.6 is principally concerned with the
major fire safety characteristics of civil engineering scenarios, some aspects of fire-safety
engineering are applicable to electrotechnical products. It follows that, if the principles of fire-
safety engineering are to be adhered to, quantitative fire tests are required. Guidance on fire-
safety engineering is given in IEC 60695-1-12.

5.5

Fire hazard assessment

Th
asy

a)

b)

A f
cag

E-methodology of Tite hazard assessment 15 intended to 1dentity signiticant 1ire scena
ociated with a given electrotechnical product in order to establish:

the extent to which the fire properties of the product are relevant to thegsignific
scenarios, and

appropriate test methods and performance requirements.

e the resulting procedure may include several tests and multiple scenario-depend

pefformance criteria.

Th
¢

6

6.1

As
wh

b procedure for conducting a fire hazard assessment of a-fire scenario is detailed
60695-1-11.

Types of fire test

General

Ll fire hazard assessment for a product may involve more than one fire scenario, in whiLch

10S

ant

nt

bessing the fire hazard of electrotechnicalyproducts is accomplished by performing fire tests
ch, dependent on the maximum dimension of the test specimen, can be small-sdale

(sefe 3.15), intermediate-scale (see 3.8);\ large-scale (see 3.9) or real-scale tests (see 3.13).

Du
div
(se

6.2

6.2,

Qu

a)

b to the test criteria, all types of fire hazard tests applied to electrotechnical products
e 3.11).
Quantitative and qualitative groups of fire tests

1 Quantitative:fire tests

antitative fire, test criteria are defined as follows.

Quantitative fire tests take into account the circumstances of product use in which the :lﬁSt

conditions are based, i.e. expected end-use conditions as well as foreseeable abnor
use~ \This is because fire conditions that may be hazardous under one set
cifeumstances will not necessarily pose the same threat under a different set

circumstances

Are

ded into two fundamental groups:*qualitative fire tests (see 3.10) and quantitative fire tgsts

b)

Quantitative fire tests have the possibility of allowing the correlation of the test results

with the harmful effects of fire effluents referred to above, i.e. the thermal and airbo
threats to people and/or property in the relevant end situation. This correlation avoids
possibility of the creation of artificial and sometimes distorted performance scales with
clear relationship to fire safety.

rne
the
no

Test results from quantitative fire tests should be expressed in well-defined terms and use

rational scientific units so that the product contribution to the overall fire effects can
quantitatively assessed and compared with the contributions of other products.

be

When fire tests for electrotechnical products are revised or when new ones are developed,
they should preferably be quantitative fire tests. Technical committees are encouraged to


https://iecnorm.com/api/?name=09fa43769a8d592809459ad1bd9d4929

- 16 - IEC 60695-1-10:2016 © IEC 2016

adopt the use of quantitative fire tests whenever possible. Consideration should be given to
specific measurements that reflect hazards from end-use conditions.

6.2.2 Qualitative fire tests

Qualitative fire tests are those which express results on a discontinuous scale. The qualitative
fire tests group includes pass-fail tests and other tests which classify products according to
their position in a rank order of performance. Qualitative fire tests do not give data which are
suitable for the purpose of quantifying fire risks. The results of such tests cannot be
correlated with real-scale fire performance as the test conditions cannot be related to the fire
SCeharie-ar-seenarios—of-concern—However—bescadse-the—gualitative-fire-tests—elassifypreducts
with regard to fire risk or give a clear pass-fail result when tested according ta\ the
stahdardized fire test procedure, this group of tests is useful at the material preselection/lgvel
or [for particular end-product testing and, under certain circumstances, the results of a

qualitative test can be used indirectly in fire hazard assessment of electrotechnicakproducts.

6.3 Types of fire tests
6.3.1 Fire simulation test

Firge simulation tests (also known as real-scale fire tests — see 3,13)“examine the reactior| to
firgl of electrotechnical products and are intended to be as represéntative as possible of the
use¢ of the product in practice. Since the real conditions”of use (including foreseeaple
abmormal use, malfunction, or failure) of a product are simulated as closely as possible, and
the| design of the test procedure is related to actual risks, such tests assess the relevant
aspects of the fire hazard associated with the use of,the’ product. The findings of such tgsts
maly not be valid when a change in the design is ade, or when the conditions of use pre
different from those simulated in the test.

6.3.2 Fire resistance tests

Firg resistance tests are intended to assess the ability of a product or a part to retain|its
funictional properties under specified conditions of exposure to fire, for a stated period of time.
The¢y are intended to provide data\'on the behaviour and performance of a product of a
finished assembly under a particular condition of heat, fire or test flame exposure.

firg situations, very careful consideration needs to be given to a comparison of the fest
conditions with actualfire situations and the possible effect of any uncontrolled variab
sugh as the environment in which the product is placed.

Retent studies have shown\that to relate the findings of such tests to performance in ac:Eal
[

NOTE 1 Many fire\resistance tests have been developed by ISO to test building products and are defined in|the
1SO| 834 series {2].

NOTE 2 Examples of IEC fire resistance tests of electric cables, which are known as circuit integrity tests,|are
defiped in the IEC 60331 series [4].

6.3l.3 Tests with regard to reaction to fire

Tests of reaction to fire are carried out on standard test specimens under defined conditions
and in most cases are used to give data on properties related to burning behaviour and for
comparative evaluation. Properties such as ignitability, flammability, flame spread, heat
release, smoke production, toxic gas production, and corrosive gas production are measured.

6.3.4 Preselection fire tests

A preselection fire test is one which is used in the process of assessing and choosing
candidate materials, components or sub-assemblies for making an end product. Guidance on
the use of the preselection testing procedure is given in IEC 60695-1-30.
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6.3.5 Basic property tests

Basic property tests are designed to ensure that, on measuring a basic physical or chemical
property of a material, they yield information that is independent of the testing method.
Properties relevant to the assessment of fire hazard include, for example, thermal conductivity,
thermal capacity, density, melting point, boiling point, heat of vaporization, and heat of
combustion.

7

Iti
ma

Appropriate use of qualitative fire tests

5 recognized that there are circumstances where existing qualitative fire tests should
intained and where the development of new qualitative fire tests is acceptable.

A dualitative fire test may be maintained and/or developed if:

a)
b)
c)

d)
8

WH
ele
shq

the test is cited in, or used as the basis for, regulations having the force of law; or

the test produces a clear fire safety benefit; or

is stated in the body of the standard); or
the test is used as a preselection test.

Preparation of requirements and test specifications

en preparing requirements and test specifications. concerning the fire hazard testing
ctrotechnical products, it is suggested that téchnhical committees follow the procedu
wn below. In cases where fire tests are notiyet specified, and need to be developed

altgred for the special purpose of an IEC technical committee, this shall be done in liais

wit

n TC 89 as mandated by IEC Guide 104,

The test method(s) selected shall be. relevant to the fire scenario of concern.

Prd

a)
b)

c)
d)

e)

f)

cedure:
Examine the known existing and recommended test methods developed for a sim
purpose and consider their possible applicability and limitations.

Collect as much«relevant background information as possible on the fire scenario,
scenarios, of concern.

Take into account the relevant scope and significance of the existing test methods.

If an existing test method appears suitable, check its provisions against the follow|
features.

— It should preferably be a quantitative fire test. The test conditions should be relateg

be

the test is intended solely for quality control or developmental purposes (and this intenffon

of
res
or
son

lar

or

ng

to
be

the fire scenario, or scenarios, of concern, and the measured parameters should

appropriate for the purpose of designing the product based on fire-safety engineering.

— If it is a qualitative fire test, it shall meet the requirements given in Clause 7.

— Relevant characteristics of the test method should be checked for their sensitivity (e.g.

detection level), reproducibility and repeatability.

Undertake an investigation of the proposed test procedure and study its ability to meet the

objectives.

Prepare the standard for the test method, including the relevant information on its field of
application, its limitations and reservations, and on the use of the test results obtained.

Make reference in the standard to recommended test procedures wherever possible.
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9 Common ignition sources

A list of some common electrical and non-electrical ignition sources is given in Annex A.

10 Reference documents of TC 89

A list of reference documents developed by the IEC is given in Annex B.
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IEC

A1

Fires can be started from as small a source as a single spark. However, in the field of
. . i : . : o ed

require a fire enclosure if they are supplied with a power source of no more than 15-W, ang

or better according to IEC 60695-11-10 unless protected by a suitable enclosure.

NOT

low|voltage electrotechnical products is given in IEC TS 60695-1-14 [19] (under preparation).

A.2

Table A.1 lists some common electrical and non-electrical ignition sources and provides so

infq

60695-1-10:2016 © IEC 2016 -19 -

Annex A
(informative)

The power output of ignition sources

General

ignition is unlikely to occur if the electrical power consumption is less than 15 W.

example, in IEC 60950-1 [5], parts used in information technology equipment do phot

in

60065 [6], 15 W is also used as a limit above which printed boards must be-category V-1

E Further guidance on the different levels of power and energy related to the probability of ignition and fire in

Some common electrical and non-electrical ignition sources

rmation about their power and energy.

me
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Table A.1 — Examples of ignition sources

Source of ignition Publication number Duration /s @ Power / W Energy / kJ

Needle flame IEC 60695-11-5 [18] 5t0 120 P 38to 50° 0,19 to 6,0

IEC 60695-11-10 30 d
SOW flame [18] (Test method A) 50 1.5

Match flame - - approx. 40 © -

Candle flame - - approx. 90 f -
Glow-wire at 550 °C IEC 60695-2-10 [11] 30 approx. 55 approx. 1,65
Glow-wire at 750 °C IEC 60695-2-10 [11] 30 approx. 120 approx. 3.6
Glow-wire at 960 °C IEC 60695-2-10 [11] 30 approx. 240 approx. 7,2

25
500 W flame IEC 60[61%5]'1 1-20 (Bar test 500 ¢ 1245
procedure)
1 60 (Cables with d
1 kW flame IEC 60332-1-2 [7] D < 25 mm) 1000 30
1 sheet of crumpled 152 2937 340
paper [8] B
Waste paper basket [8] — 360 9444 3400
a | In fire tests, the duration refers to the time that the ignition source is applied-to.the test specimen.
b | Preferred times are 5s, 10s,20s, 30 s, 60 s and 120 s.
¢ | Assessments of the power of the flame vary. With butane, valuessof 49,75 W and 37,8 W have begn
calculated; with propane, a value of 40,4 W has been calculated.
4 | Nominal value.
€ | A typical household match (e.g. 2 mm x 2 mm x 45 mm) has< mass of about 0,08 g and burns horizontdlly
in 25 s to 35 s. Matchwood has a heat of combustion of<about 15 kJ/g. This equates to an average energy
output of approximately 40 W.
f | A typical household candle has a mass of 38 g and ‘burns in 5 h (manufacturer’s data — Price’s Candlesf).
The heat of combustion of candle wax is about 42 kJ/g. This equates to an average energy output |of
approximately 90 W.

A.3 Power source classification in IEC 62368-1 [9]

IEQ 62368-1 specifies safeguards for

communication technology equipment.

persons using audio/video, information 4nd

With respect to electrically-caused fire, three classes of power source are defined:

— |PS1 - a cireuit"where the power source does not exceed 500 W during the first 3 s and
does not.exceed 15 W after 3 s;

— |PS2 —acircuit that exceeds PS1 limits, but does not exceed 100 W after 5 s;
— |PS3_=a circuit that exceeds PS2 limits.

Vatious Tequirermentsare specified based o these tlassifications:

The following assumptions are made:

— PS1 —ignition is not likely to occur;

— PS2 - ignition can occur under some conditions, but there will be limited growth and
spread of fire;

— PS3 - ignition may occur and fire will spread where fuel is available.

w

Price's Candles is an example of a candle manufacturer. This information is given for the convenience of users
of this document and does not constitute an endorsement by IEC of their products.
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Guidance publications and test methods developed by the IEC are shown in Table B.1 (see

[10] to [18]).
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Annex B
(informative)

Guidance publications and test methods

Table B.1 — TC 89 guidance publications and test methods

Subject

Reference

Fire hazard testing

General guidelines

IEC 60695-1-10

Fire hazard assessment

IEC 60695-1-11

Fire-safety engineering

IEC 606957412

Preselection testing process

IEC 60695-1-30

Insulating liquids

IEC60695-1-40

Terms and definitions

Terminology (see also ISO 13943)

IEC 60695-4

Ignitability

General guidance

IEC 60695-1-20

Summary and relevance of test methods

IEC 60695-1-21

Ignition characteristics — Test method using\heat flux from a
flame

IEC 60695-11-11

Glow-wire ignitability test for materials

IEC 60695-2-13

Corrosivity

General guidance IEC 60695-5-1

Summary and relevance of.test methods IEC 60695-5-2
Smoke

General guidance IEC 60695-6-1

Summary and relevance of test methods IEC 60695-6-2
Toxicity

General guidance IEC 60695-7-1

Summary and relevance of test methods IEC 60695-7-2

Use and interpretation of test results IEC 60695-7-3

Heat release
General guidance IEC 60695-8-1
Summary and relevance of test methods IEC 60695-8-2
Surface spread of flame
General guidance IEC 60695-9-1
Summary and relevance of test methods IEC 60695-9-2

Glow-wire test — Flammability test — End products

IEC 60695-2-11

Glow-wire test — Flammability test — Materials

IEC 60695-2-12

Resistance to abnormal heat

Ball pressure test

IEC 60695-10-2

Mould stress relief distortion test

IEC 60695-10-3

Test flames
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Subject

Reference

1 kW flame — Apparatus

IEC 60695-11-2

500 W flame — Apparatus

IEC 60695-11-3

50 W flame — Apparatus

IEC 60695-11-4

Needle flame — Apparatus

IEC 60695-11-5

History and development 1979-1999

IEC 60695-11-30

Confirmatory tests — Guidance

IEC 60695-11-40

Flame test methods

Needle flame

IEC 60695-11-5

Heat flux from a non-contacting flame

IEC 60695-11-11

50 W horizontal and vertical test methods

IEC 60695-11-10

500 W test methods

IEC 60695-11-20

500 W vertical test method for tubular polymeric materials

IEC 60695-11-21

Glow-wire tests

Apparatus and common test procedure

IEC60695-2-10

End products — flammability test

IE€ 60695-2-11

Materials — flammability test

IEC 60695-2-12

Materials — ignitability

IEC 60695-2-13
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2)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 1-10: Lignes directrices pour lI'évaluation des risques du feu
des produits électrotechniques — Lignes directrices générales

AVANT-PROPOS

pbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les doma
de |'électricité et de I'électronique. A cet effet, 'lEC — entre autres activités —-publie des Nor

public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a
comités d'études, aux travaux desquels tout Comité national intéressé par le sujet, traité peut participer.

selon des conditions fixées par accord entre les deux organisations.

ntéressés sont représentés dans chaque comité d’études.

'‘éventuelle mauvaise utilisation ou interprétation qui en eSt faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les.,Comités nationaux de I'l[EC s'engagent, dans tout
mesure possible, a appliquer de fagon transparente les’/Publications de I'lEC dans leurs publications nation
et régionales. Toutes divergences entre toutes (Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquees en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend

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

Aucune responsabilité ne (doif* étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires

hationaux de I'lEC, pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout a

oute autre Publication de I'lEC, ou au crédit qui lui est accordé.

| 'attention esfiattirée sur les références normatives citées dans cette publication. L'utilisation de publicat
Féférencées'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 I'lEC peuvent f

de/revets et de ne pas avoir signalé leur existence.

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de (permalisafion
composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)\ L'IEC a gour

nes
nes

nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles| au

des
Les

prganisations internationales, gouvernementales et non gouvernementales, en-ligison avec I'lEC, particigent
Egalement aux travaux. L'IEC collabore étroitement avec I'Organisation Interpationale de Normalisation (1§0),

| es décisions ou accords officiels de I'lEC concernant les questions teehniques représentent, dans la megure
Hu possible, un accord international sur les sujets étudiés, étant donhé/que les Comités nationaux de IJEC

| es Publications de I'l[EC se présentent sous la forme de recommandations internationales et sont agréges
comme telles par les Comités nationaux de I'lEC. Tous les €fforts raisonnables sont entrepris afin que I'JEC
5'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsablg de

e la
hles
ou

nts

fournissent des services d'évaluation delconformité et, dans certains secteurs, accédent aux marques| de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certificafion

ou

mandataires, y compris ses-experts particuliers et les membres de ses comités d'études et des Comiités

utre

Hommage de quelque.Rature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les ffais
de justice) et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC oy de

ons

hire

‘objetde droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

La Norme internationale IEC 60695-1-10 a été établie par le comité d'études 89 de I'lEC:
Essais relatifs aux risques du feu.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2009. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) référence a I'lEC 60695-1-12;
b) modification de I'Introduction et du Domaine d’application;

c)

mise a jour des références normatives;
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d)
e)
f)
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h)
i)
j)
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mise a jour des termes et définitions;
modification du Tableau 1;

ajout du Tableau 2

nouveau texte dans les Articles 5.2, 5.3 et 5.4.
texte obligatoire a I’Article 8.

annexe B renommée Annexe A, et modifiée.

ajout d’'une Annexe B relative aux sources d'allumage communes.

Le

Le
ayd

Ce

Ellg
au

Ce
I'lH

Un
rel

L'l

Pa

Pa

Pa

Pa

Pa

Pa

eXte de celte norme est ISSuU des documents sulvants:
FDIS Rapport de vote
89/1341/FDIS 89/1347/RVD

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le v
nt abouti a I'approbation de cette norme.

te publication a été rédigée selon les Directives ISO/IEC, Partie2:

b a le statut d'une publication fondamentale de sécurité conformément au Guide IEC 104
Guide ISO/IEC 51.

te Norme Internationale doit étre utilisée conjointement avec I'IEC 60695-1-11
C 60695-1-12.

b liste de toutes les parties de la série IEC)60695, publiées sous le titre général Ess
htifs aux risques du feu, peut étre consultée sur le site web de I'lEC.

FC 60695-1 est constituée des partieS*suivantes:

'tie 1-10: Lignes directrices ~pour [I'évaluation des risques du feu des prodi
électrotechniques —Lignes directrices générales

bte

et

et

ais

Jits

'tie 1-11: Lignes directricés pour ['évaluation du danger du feu des prodlits

électrotechniques — Evaluation du danger du feu

tie 1-12: Lignes .directrices pour ['évaluation des risques du feu des prodi
électratechniques — Ingénierie de la sécurité incendie

tie 1-20 Lignes directrices pour ['évaluation des risques du feu des prodi
glectrotechniques — Allumabilité — Lignes directrices générales

yits

yits

Vits

is

yits

Partie 1-40

tie 1-240_JLignes directrices pour ['évaluation des risques du feu des prodi
électrotechniques — Allumabilité — Résumé et pertinence des méthodes d'essg

tied1-30 Lignes directrices pour ['évaluation des risques du feu des prodi
él’UthUtUbl’lHl’L’uc’D - PIUL;U\)OUO u”UO\)dl' U’U pléoél’cuﬁuu - l’_l.yll(.','b u’l’lb’btll‘
générales

Liquides isolants

es

Guide pour l'évaluation des risques du feu des produits électrotechniques —

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch"” dans les données
relatives a la publication recherchée. A cette date, la publication sera

reconduite,
supprimée,
remplacée par une édition révisée, ou

amendée.
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INTRODUCTION

Il est nécessaire de prendre en considération le risque d'incendie et les dangers potentiels
associés au feu dans la conception de tout produit électrotechnique. A cet égard, la
conception des composants, des circuits et des équipements, ainsi que le choix des
matériaux, ont pour objectif de réduire le risque d'incendie a un niveau acceptable, méme
dans le cas d'une (mauvaise) utilisation raisonnablement prévisible, d'un dysfonctionnement
ou d'une défaillance. La présente norme, conjointement a ses normes d'accompagnement,
I'IEC 60695-1-11 et I'|EC 60695-1-12, fournit des lignes directrices sur la méthode qui doit
étre appliquée pour y parvenir.

L’ultilisation de compartiments munis de parois résistantes au feu, et l'utilisation de systénLes
de [détection et de suppression sont des méthodes importantes pour la réduction du-risque
d’incendie, mais ne sont pas couvertes par la présente norme. Les feux impliquant des
prdduits électrotechniques peuvent étre déclenchés par des sources €xternes Eon
électriques. Les considérations de cette nature sont traitées dans le cadre de I'évaluatjon
glopale des dangers d’incendie.

La|série de normes IEC 60695 a pour objet de sauver des vies et devpréserver des biens|en
réduisant le nombre de feux ou les conséquences du feu. Ceci peufétre réalisé en:

e |tentant de prévenir l'allumage provoqué par un composant sous tension et, dans
I’éventualité d’'un allumage, de circonscrire le feu quiren résulte dans les limites [de
I'enceinte du produit électrotechnique;

e |tentant de réduire le plus possible la propagation,dé la flamme au-dela de I'enceinte(du
produit et de réduire le plus possible les effets) préjudiciables des effluents du feu), vy
compris la chaleur, la fumée et les produits de*¢combustion toxiques ou corrosifs.

Le|danger d’incendie des produits électrotechniques est évalué au moyen d'essais reIeJt fs
aux dangers d’incendie. Ces essais sont.divisés en deux groupes fondamentaux: les esdais
au [feu qualitatifs et les essais au feu quantitatifs.

Il convient, dans la mesure du “possible, de réaliser les essais au feu des produits
électrotechniques au moyen d'essais au feu quantitatifs ayant les caractéristiques suivantes.

a) | ll convient que I'essai tienne compte des circonstances de I'utilisation du produit, c'esf-a-
dire les conditions d'utilisation finale prévues ainsi que I'utilisation anormale prévisible.|En
effet, les conditions.d'incendie qui peuvent étre dangereuses dans un ensemble donné|de
circonstances ne-constituent pas nécessairement la méme menace dans un ensemple
différent.

b) | Il convientsgu'il soit possible de corréler les résultats des essais aux effets préjudiciables
des effluents du feu cités plus haut, c'est-a-dire les menaces thermiques et véhiculges
dans_“'air pour les personnes et/ou les biens dans la situation d'utilisation fin}le
concernée. Cela évite de créer des échelles de performances, artificielles et parfois
déformées, n'ayant pas de rapport clair avec la sécurité incendie.

c) Bien que Tes confributions aux effets des incendies réels soient habituellement mulliples,
il convient d'exprimer les résultats d'essai en des termes bien définis et au moyen d'unités
scientifiques rationnelles, de maniére a pouvoir évaluer quantitativement les contributions
du produit aux effets globaux du feu et les comparer a celles dues aux autres produits.

Bien que les essais quantitatifs soient préférentiels, les caractéristiques des essais au feu
qualitatifs sont telles qu’ils fournissent des résultats de succés/d’échec et de classification.
Dans certaines circonstances, il est approprié de maintenir de telles méthodes d'essais
qualitatifs ou d'en développer de nouvelles. La présente partie de I'|EC 60695-1 établit les
circonstances dans lesquelles le maintien ou la mise au point est approprié(e).
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ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 1-10: Lignes directrices pour lI'évaluation des risques du feu
des produits électrotechniques — Lignes directrices générales

1 Domaine d'application

La|présente partie de I'lEC 60695-1 fournit des lignes directrices générales concernant |les
esgais relatifs aux dangers d’incendie, sur la maniére de réduire a un niveau acceptablg le
risque d'incendie et les effets potentiels des incendies impliqguant degs™y prodyits
élecctrotechniques. Elle sert aussi de norme de référence pour les autres publications donnant
des lignes directrices dans la série IEC 60695.

La|présente partie ne fournit pas de lignes directrices relatives a l'utilisation de parois|de
compartiment résistant au feu ou de systémes de détection et _dey suppression pour| la
réduction du risque d’incendie.

Elle décrit la relation entre le risque d'incendie et les effets potentiels des incendies. Hlle
fournit des lignes directrices aux comités de produits de I'lEC sur la pertinence des essais|au
feu qualitatifs et quantitatifs pour [I'évaluation des “dangers d’incendie des proddits
électrotechniques. Les détails du calcul du risque d’ineendie ne sont pas couverts parl le
domaine d’application du présent document.

Ell¢ souligne l'importance de I'approche par scénario pour I'évaluation des dangers d’incendie
et [des risques d'incendie. Elle traite ggalement des critéres visant a assurer| le
déyeloppement de méthodes d'essai au feusbasées sur les dangers qui soient techniquemgnt
soljdes.

Ell¢ traite des différents types d'essais au feu et, en particulier, de la nature des essais
quIIitatifs et quantitatifs. Elle décrit aussi les circonstances pour lesquelles il est approprié

pour les comités de produitsde I'lEC de maintenir ou de mettre au point des essais au feu
qualitatifs.

La|présente norme est'destinée a fournir des lignes directrices pour les comités de I'lEC et il
convient de les utjliser en fonction de leurs applications particuliéres.

La |présente publication fondamentale de sécurité est destinée a étre utilisée par les comifés
d'études dans'le cadre de I'élaboration de normes conformément aux principes établis dang le
Gujde IE€104 et le Guide ISO/IEC 51.

publications fondamentales de sécurité dans le cadre de I'élaboration de ses publications. Les
exigences, méthodes d'essai ou conditions d'essai de la présente publication fondamentale
de sécurité ne s’appliquent pas sauf si elles sont spécifiguement citées en référence ou
incluses dans les publications correspondantes.

2 Reéférences normatives

Les documents suivants sont cités en référence de maniére normative, en intégralité ou en
partie, dans le présent document et sont indispensables pour son application. Pour les
références datées, seule I'édition citée s’applique. Pour les références non datées, la
derniére édition du document de référence s’applique (y compris les éventuels
amendements).
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IEC 60079-0, Atmospheres explosives — Partie 0: Matériel — Exigences générales

IEC 60695-1-11, Essais relatifs aux risque du feu — Partie 1-11: Lignes directrices pour
I'évaluation du danger du feu des produits électrotechniques — Evaluation du danger du feu

IEC 60695-1-12, Essais relatifs aux risques du feu — Partie 1-12: Lignes directrices pour
I'évaluation des risques du feu des produits électrotechniques — Ingénierie de la sécurité
incendie

IEC_60695-1-30, Essais relatifs aux risques du feu — Partie 1-30: Lignes direcirices pour
I'éqaluation des risques du feu des produits électrotechniques — Processus d'essai |de
prdsélection — Lignes directrices générales

IEC 60695-4:2012, Essais relatifs aux risques du feu — Partie 4. Terminologierelative aux
essais au feu pour les produits électrotechniques

Gujde IEC 104, The preparation of safety publications and the use of basic safety publications
andl group safety publications (disponible en anglais seulement)

Gujde ISO/IEC 51, Aspects liés a la sécurité — Principes directelrs pour les inclure dans |les
nofmes

ISQ 13943:2008, Sécurité au feu — Vocabulaire

3 | Termes et définitions

Poulr les besoins du présent document, les termes et définitions de I'lEC 60695-4:2012 et|de
I''JO 13943:2008 (dont certains sont .reproduits ci-dessous), ainsi que les suivants
s'appliquent.

31
feu
(général) processus de combustion caractérisé par I'émission de chaleur et d'effluents du feu
et accompagné généralementpar de la fumée, des flammes, une incandescence, ou par yne
combinaison de ces éléments

Note 1 a l'article: En anglais, le terme «fire» est utilisé pour désigner trois concepts, dont deux, fire (3.2) et|fire
(3.3), se rapportent d des types spécifiqgues de combustion auto-entretenue ayant des significations diverses et
deux d'entre eux sont designés par deux termes différents, tant en frangais qu'en allemand.

[SQURCE:AS0O 13943:2008, 4.96]

3.2
feu
(contrélé) combustion auto-entretenue qui a été délibérément assurée pour produire des
effets utiles et dont I'extension dans le temps et I'espace est contrblée

[SOURCE: ISO 13943:2008, 4.97]

3.3

incendie

(non controlé) combustion auto-entretenue qui n'a pas été délibérément assurée pour
produire des effets utiles et dont I'extension dans le temps et I'espace n'est pas contrblée

1 En préparation. Stade au moment de la publication: IEC/FDIS 60695-1-30:2016.
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[SOURCE: ISO 13943:2008, 4.98]

3.4

danger d'incendie
objet physique ou condition susceptible d'entrainer des conséquences non souhaitables
causées par un incendie (3.3)

[SOURCE: ISO 13943:2008, 4.112]

3.5
ris
coll
par

Not

[S(

3.6
ing

application des méthodes d'ingénierie fondées sur desc-principes scientifiques

dé
I'an
un

[Sq

3.7

scénario d'incendie

deq
évd

Not
con

danfs le déroulement de I'incendie.

[S(

3.8

essai au feu a échelle intermédiaire

esy

Not
3m

fue d'incendie

nbinaison entre la probabilité qu'un incendie (3.3) se produise et les conséguen
ticulieres quantifiées qui en découlent

e 1 a l'article: 1l est souvent calculé comme le produit de la probabilité et des conséquences:

DURCE: I1ISO 13943:2008, 4.124]

énierie de la sécurité incendie
eloppement ou a I'évaluation de conceptions dans un envjronnement bati au moyen

alyse de scénarios d'incendie (3.7) spécifiques ou bien parla quantification du risque p
groupe de scénarios d'incendie

PURCE: 1ISO 13943:2008, 4.126]

cription qualitative du déroulement d'on incendie (3.3) dans le temps, identifiant
tnements clés qui caractérisent l'incendie et le différencient des autres incendies potenti

e 1 a l'article: Il définit typiquement lés processus d'allumage et de croissance du feu, le stade de
plétement développé, le stade de déelin du feu ainsi que I'environnement et les systemes qui intervieni

DURCE: ISO 13943:2008,4.129]

ai au feu effectué sur une éprouvette d'essai de dimensions moyennes

e 1 a l'article: Un essai au feu effectué sur une éprouvette dont la dimension maximale est située entre 1 1
est habituellement appelé «essai a échelle intermédiaire».

Les

au
de
bur

les
els

feu
ent

h et

[Sq

DURCE: ISO 13943:2008, 4.200]

3.9

essai au feu a grande échelle
essai au feu, qui ne peut pas étre réalisé dans une piéce typique de laboratoire et qui est
effectué sur une éprouvette d'essai de grandes dimensions

Note 1 a l'article: Un essai au feu effectué sur une éprouvette dont la dimension maximale est supérieure a

est

habituellement appelé essai a grande échelle.

[SOURCE: ISO 13943:2008, 4.205]

3.1

0

essai au feu qualitatif
essai au feu qui est soit:

3m
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a) un essai de succes/d’échec; soit

b) un essai qui catégorise le comportement de I'éprouvette d'essai en déterminant sa
position selon une gradation de performance

[SOURCE: IEC 60695-4:2012, 3.2.22]

3.1

essai au feu quantitatif
essai au feu qui tient compte des circonstances de l'utilisation du produit sur lesquelles se
fondent les conditions d'essai ou qui sont liées aux circonstances d'utilisation de I'éprouvette
d'essai, et qui mesure un ou des paramétres, exprimé(s) dans des termes bien définis et
utiisant des unités scientifiques rationnelles, qui peuvent étre utilisées dans I'évaluatjon
quantitative du risque au feu

[SOURCE: IEC 60695-4:2012, 3.2.23]

3.12
rédction au feu
rédonse d'une éprouvette d'essai lorsqu'elle est exposée au feu (3,2), dans des conditipns
specifiées d'essai au feu

Notg 1 a I'article: La résistance au feu est considérée comme un cas spécial €t)n'est pas normalement considgrée
conjme une propriété de «réaction au feu».

[SOURCE: ISO 13943:2008, 4.272]

3.13
essai au feu en grandeur réelle
esgai au feu qui simule une application donnée.en prenant en compte les dimensions réellges,
I'utjlisation ou l'installation réelle de I'objet et I'"environnement

Notg 1 a l'article: Cet essai suppose que les produits sont utilisés suivant les conditions fixées par le prescripfeur
ou ¢onformément a la pratique normale.

[SOQURCE: ISO 13943:2008, 4.273]

3.14
court-circuit
comnexion non prévue entre deux nceuds d’un circuit électrique

Note 1 a l'article: U courant peut apparaitre, ce qui peut provoquer un dommage sur le circuit, un échauffempnt,
un incendie ou unefexplosion.

3.15
essai aufeu a petite échelle
esgai au feu effectué sur une éprouvette d'essai de petites dimensions

Note 1 a Il'article: Un essai au feu effectué sur une éprouvette dont la dimension maximale est inférieure a 1 m
est habituellement appelé «essai au feu a petite échelle».

[SOURCE: ISO 13943:2008, 4.292]
4 Dangers d’incendie associés a des produits électrotechniques

Le transport, la distribution, le stockage et [l'utilisation de I'énergie électrique peuvent
potentiellement contribuer a un danger d'incendie.

Dans le cas des produits électrotechniques, les causes les plus fréquentes d'allumage sont
les échauffements excessifs et les arcs électriques. La probabilité d'allumage dépend de la
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conception du produit et du systéme, de I'utilisation de dispositifs et de systémes de sécurité
et du type de matériaux utilisés.

Le fonctionnement des produits électrotechniques engendre de la chaleur. Dans certains cas,
les arcs électriques et les étincelles sont des phénoménes normaux. Il convient qu’ils ne
conduisent pas a des situations dangereuses lorsqu'ils sont pris en compte initialement au
stade de la conception du matériel, puis durant son installation, son utilisation et son
entretien.

Bien qu'une opinion communément répandue désigne le court-circuit comme la cause de la
plupart des feux d'origine électrique, 1T existe de nombreuses aulfres causes possibles
d'ajlumage. Ces causes peuvent comprendre des conditions d'installation, d'utilisation ou|de
madlintenance incorrectes (par exemple, un fonctionnement en surcharge pendant des
péfriodes courtes ou étendues; un fonctionnement dans des conditions non prévues paif le
fabricant ou l'installateur; une dissipation de chaleur inadéquate; et une™ ventilatjon
déflectueuse). Le Tableau 1 énumére des phénomeénes d'allumage courants rencontrés dans
les|produits électrotechniques.

Daps le Tableau 1, sauf indication contraire, les sources d'allumagé~sont considérées §tre
internes au produit électrotechnique. Le tableau énumeére les cas’ les plus fréquemment
rencontrés.

Les feux impliquant des produits électrotechniques peuvent, aussi étre déclenchés par des
soyrces externes non électriques. Le produit électrotechnique peut étre et est souvent
impligué dans des situations dangereuses qui ne résultent pas de son utilisation propre. Des
considérations de cette nature sont traitées dans\\e cadre de I'évaluation globale dges
damgers, dans les normes individuelles de sécutité” des produits ou, par exemple, par [es
dispositions de I'l|EC TS 62441 [21].

L’Annexe A fournit des exemples de puissance de sortie des sources d'allumage potentiellgs.

Lofs de la conception de produits, la{prévention de l'allumage dans des conditions normales
et anormales de fonctionnement exige une plus haute priorité comparativement a la réductjon
de|la propagation des flammes qui“s'ensuit.

Ung fois que l'allumage s'est produit, quelle qu'en soit la raison, les effets du feu qui|en
dég¢oule doivent étre évalués. Les facteurs a prendre en compte sont notamment:

a) |le développement)de l'incendie et la propagation des flammes;
b) |le dégagementde chaleur;

c) |la production de fumées (visibilité);

d) |la preduction d'effluents toxiques du feu;

e) | la’production d'effluents potentiellement corrosifs du feu;

Il 4 PR ] 1 H
f) Ia PJulcInianc U ©TAPYIUSIUIT.

L'Annexe B donne des références aux lignes directrices de I'lEC relatives aux points a) a e).
La sécurité des équipements électrotechniques utilisés dans les atmosphéres explosives est
traitée dans I'lEC 60079-0.

5 Fondamentaux des essais relatifs aux dangers d’incendie

5.1  Objectifs

La soumission des produits électrotechniques a des essais relatifs aux dangers d’incendie a
pour objectifs de déterminer quelles propriétés au feu du produit contribuent aux effets
potentiels du feu et/ou comment le produit ou une partie du produit contribue au
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déclenchement, au développement et aux effets du feu et ensuite d'utiliser cette
connaissance pour réduire les risques d'incendie dans les produits électrotechniques.

5.2 Danger d’incendie et risque d'incendie
5.21 Danger d’incendie

Un danger d’incendie est un objet physique ou condition susceptible d'entrainer des
conséquences non souhaitables causées par un incendie (voir 3.4). Les dangers d’incendie
englobent donc les combustibles et les sources d'allumage potentiels. L'allumage d'un produit
électrotechnique peut étre provoqué par un compaosant sous tension électrique | ’nllnmngp se
prdduit par suite d’'une augmentation de la température (voir I'lEC 60695-1-20 [20]) qui \pput
avQir une origine chimique, mécanique ou électrique.

Le| Tableau 1 décrit en détail les phénoménes d'allumage courants rencontrés dans |es
prdduits électrotechniques, et énumeére leurs conséquences possibles.

Les feux impliquant des produits électrotechniques peuvent aussi étre. déclenchés par des
soyrces externes non électriques et il convient d'inclure cette possibilité-dans toute évaluatjon
glopale des dangers d’incendie.
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