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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

Part 3: Test method for fire with shock at a temperature of at least 830 °C

FOREWORD

1) THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
alll national electrotechnical committees (IEC National Committees). The objectfof<IEC is to prpmote
infernational co-operation on all questions concerning standardization in the electrical“and electronic fielfls. To
this end and in addition to other activities, IEC publishes International Standardsy Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as| “IEC
Pyblication(s)”). Their preparation is entrusted to technical committees; any [EE€-/National Committee intefested
in|the subject dealt with may participate in this preparatory work. International, governmental and non-

ernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates dlosely

with the International Organization for Standardization (ISO) in accofdance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters&xpress, as nearly as possible, an international
copsensus of opinion on the relevant subjects since each deghnical committee has representation frpm all

3) IEL Publications have the form of recommendations forNnternational use and are accepted by IEC National
Cdmmittees in that sense. While all reasonable effortsare made to ensure that the technical content ¢f IEC
Pyblications is accurate, IEC cannot be held respopsible for the way in which they are used or fgr any

4) In]order to promote international uniformity, . JEC National Committees undertake to apply IEC Publigations
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicated in

itself does not provide any attestation of conformity. Independent certification bodies provide confprmity
essment services and, in some-areas, access to IEC marks of conformity. IEC is not responsible fpr any
sefvices carried out by independent certification bodies.

6) Allusers should ensure that they have the latest edition of this publication.

7) N( liability shall attach"teMEC or its directors, employees, servants or agents including individual experfs and
me¢mbers of its techpical’committees and IEC National Committees for any personal injury, property damage or
other damage of @ny~“nature whatsoever, whether direct or indirect, or for costs (including legal feeg) and
expenses arising-out of the publication, use of, or reliance upon, this IEC Publication or any othgr IEC
Pyblications,

8) Atjention_is\drawn to the Normative references cited in this publication. Use of the referenced publicatipns is
indispensable for the correct application of this publication.

9) Atjention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

p entriaghte IEC chall nat hg hald racnaoncihlg for idaontifiuing anv Ar all cioh natant riahto
A HGAS—= e -8-e+a—f peREere+otaeRtt R gy eraiSHeRpateRt+HGHS-

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60331-3 has been prepared by IEC technical committee 20:
Electric cables.

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

The significant technical changes with respect to the previous edition are as follows:

— extension of the scope to include metallic data and telecom cables and optical fibre
cables, although details for the specific point of failure, continuity checking arrangement,

t ot eamnln tcct nrnr\nr'lnrn and toct rnpnrf relevant to metallic data and telecom r\Ables

ahd optlcal flbre cables are not given by IEC 60331-3;

— improved description of the test environment;

— mandatory use of mass flow meter/controllers as the means of controlling )acécurately the
input flow rates of fuel and air to the burner;

— improved description of the information to be included in the test report.

The fext of this International Standard is based on the following documents:

FDIS Report on voting
20/1782A/FDIS 20/1794/RVYD

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

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
It hag the status of a group safety publication in accordance with IEC Guide 104.

The committee has decided that the contents of this publication will remain unchanged| until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.gh" in
the data related to the specific publication. At this date, the publication will be

e rgconfirmed,

-

e withdrawn,

-

¢gplaced by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indig¢ates
that jt contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

IEC 60331 consists of the following parts under the general title: Tests for electric cables
under fire conditions — Circuit integrity:

Part 1: Test method for fire with shock at a temperature of at least 830 °C for cables of rated
voltage up to and including 0,6/1,0 kV and with an overall diameter exceeding 20 mm

Part 2: Test method for fire with shock at a temperature of at least 830 °C for cables of rated
voltage up to and including 0,6/1,0 kV and with an overall diameter not exceeding 20 mm

Part B: Test method for fire with shock at a temperature of at least 830 °C for cables_of fated
voltage up to and including 0,6/1,0 kV tested in a metal enclosure

Part [11: Apparatus — Fire alone at a flame temperature of at least 750 °C

Part |21: Procedures and requirements — Cables of rated voltage,"up to and incliiding
0,6/1,0 kV

Part P3: Procedures and requirements — Electric data cables

Part R5: Procedures and requirements — Optical fibre cables

NOTE|1 Parts 21, 23 and 25 relate to fire-only conditions at a flame temperature of at least 750 °C.

NOTE| 2 Parts 11, 21, 23 and 25 are no longer subject\td0 maintenance. IEC 60331 Parts 1 and 2 afe the
recommended test procedures

Since its first edition (1970), IEC 60331 hasibeen extended and has introduced a range of test
apparatus in order that a test may be carried out on large and small power, control, datg and
opticpl fibre cables.

IEC 60331-3 introduces apparatus and a procedure to allow cables to be tested in a metal
encldsure under conditions af'mechanical shock as well as fire at temperature of at [least
830 qC.
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TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

Part 3: Test method for fire with shock at a temperature of at least 830 °C
for cables of rated voltage up to and including 0,6/1,0 kV tested
in a metal enclosure

‘I

1 $cope

Thic bhart of IEC 60331 enacifies the tecst annaratus and nrocedure and aives the-nerformliance

—HHS Pt Ot Eobuoo+——SpeciesSmhetestappaatdsSanaprocectire aRGcghvesSmepero HHCE

reaguirements includina recommended-flame applicationtimes for low-voltaaesoower chables

regtrementss—Hhcidaigrecommencec+HameapprHecatontHHRes;—1or—ow-Voiage-power—-Gcadtes

of-rated voltaacae un-toand-includina 0 6/1 0 k\/. and control cables with a3 rated! voltaae - Which

ot+rafjeavYotageuUptoaRaRGHaHRg o915 v KV Ra- oo GabteSWHRa1atee—~vorage HEN
o = . al H i - -e H o - = N = o - o U . )

This [part of IEC 60331 specifies the test methdd" for cables which are required to maintain
circult integrity when tested in a metal encldsure and when subject to fire and mechgnical
shock under specified conditions.

This document is applicable to cablesof rated voltage not exceeding 600 V/1 000 V, inclnljeding
thosg of rated voltage below 80 V metallic data and telecom cables and optical fibre cables.

It is intended for use when testifig cables not greater than 20 mm overall diameter.

This | document includes: details for the specific point of failure, continuity chegking
arrarlgement, test sample, test procedure and test report relevant to electric power| and
control cables with rated voltage up to and including 600 V/1 000 V. Details for the spgcific
point| of failure,gentinuity checking arrangement, test sample, test procedure and test report
relevent to mefallic data and telecom cables and optical fibre cables are not given by
IEC ¢0331-3.

Althgugh/the scope is restricted to cables with rated voltage up to and including 0,6/1,0 kV,
the procedure can be used, with the agreement of the manuiacturer and ihe purchaser, for
cables with rated voltage up to and including 1,8/3 (3,3) kV, provided that suitable fuses are
used.

It is not assumed that cables successfully assessed by this method, will also pass
requirements for either IEC 60331-1 or IEC 60331-2. Testing to either of these two standards
is to be carried out separately. Such additional performance can be recognised by the
marking in accordance with IEC 60331-1:2018 Clause 11 or IEC 60331-2:2018 Clause 11.

Annex A provides the method of verification of the burner and control system used for the
test.

CAUTION - The test given in this standard may involve the use of dangerous voltages
and temperatures. Suitable precautions should be taken against the risk of shock,
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burning, fire and explosion that may be involved, and against any noxious fumes that

may

be produced.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC
unsk
stand

IEC ¢
Test
830

exce

IEC ¢
Test
830

not ¢

0269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for us
lled persons (fuses mainly for household and similar applications) — Examplg
ardized systems of fuses A to F

e by
bs  of

0331-1:2018, Test for electric cables under fire conditions — Circuit integrity — Part 1:

method for circuit integrity under conditions of fire with shock at a temperature of at
C for cables of rated voltage up to and including 0,6/1,0kV and with-an overall diar
bding 20 mm

least
neter

0331-2:2018, Test for electric cables under fire conditions ~’ Circuit integrity — Part 2:

method for circuit integrity under conditions of fire with shoek at a temperature of at
C for cables of rated voltage up to and including 0,6/1,0kV and with an overall diar
xceeding 20 mm

least
neter

IEC 60584-1, Thermocouples — Part 1:-Reference-taples EMF specifications and tolerances
IEC Guide 104 The prenaration-of-safetvnublications-and-the use of basic safetv nublications
I[EC Guide 104, The preparation-of safety publications-and the-use-of basic-safety-publicdtions
3 Terms and definitions

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

ISO
addr

B

[«

N

3.1
circy
abilit

!

nd IEC maintain terminological databases for use in standardization at the follg
sses:

EC Electropedia: available at http://www.electropedia.org/

6O Online browsing platform: available at http://www.iso.org/obp

it integrity
y-Of an electric cable to continue to operate in a designated manner whilst subjected

wing

to a

spec

3.2

rdd (4] £ - (] - (] b (] - (] Jodr
nmed mmarie sUUTree 101 a SPTUITICU Perioud O e Uutiutt speUlliicu CUTTUTUOTTS

draught-free environment
space in which the results of tests are not significantly affected by the local air speed

4 Testconditions—Test environment

The test shall be carried out in a draught-free environment within a suitable chamber, of
minimum volume—40 20 m3, with facilities for disposing of any noxious gases resulting from
the burning. Sufficient ventilation shall be available to sustain the flame for the duration of the
test. Air inlets and the exhaust chimney should be located in such a way that the burner flame
remains stable during the verification procedure and test. If necessary, the burner shall be
shielded from any draughts by the use of draught shields. Windows may be installed in the
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walls of the chamber in order to observe the behaviour of the cable during the test. Fume
exhaust should be achieved by means of natural draught through a chimney located at least

Tmf

rom the burner. A damper may be used for adjustment of ventilation conditions.

NOTE

Experience has shown a chamber similar to the “3 m cube” specified in IEC 61034-1 to be suitable.

The chamber and test apparatus shall be at a temperature of between 10 °C and 40 °C at the

start

of each test.

The g

verifi

ama—vantilation ond hialdin nd
porirCcvoeTramaaoTT arta LAv ) \>

h the

5.1

The fest equipment shall consist of the following:

a) a
s

b) a

c) a
d) a
e) a

fastened to a rigid support as described in 5.3;

[est apparatus

Test equipment

metal enclosure, through which the test specimen(s) are drawn, constructed fr
fraight stainless steel tube of circular cross-section@s described in 5.2;

test ladder, onto which the metal enclosure is’ mounted, comprising a steel framsg

source of heat comprising a horizontally mounted ribbon burner as described in 5.4;
shock-producing device as described in*5.5;

test wall equipped with thermocouples for verification of the source of heat as desc
Annex A;

pm a

work

ribed

and

ttion,
mm

f) a|continuity checking arrangement as described in 5.7;

g) fuses as described in 5.8.

A geperal arrangement of the test equipment is shown in Figure 1, Figure 2, Figure 3
Figure 4.

5.2 | Metal enclosure

5.2.1 Materjal and dimensions

The [enclosure shall comprise a straight stainless steel tube of circular cross-se
manyfactured free from surface irregularities. The metal enclosure shall be (1 300 + 50
long and shall conform to dimensions as detailed in Table 1.

NOTE 1 Metal conduit as defined in IEC 60614-2-1:1982 has been found to be suitable for the enclosure.
NOTE 2 AISI grades 304 and 316 have been found to be suitable materials for the enclosure.

Table 1 — Enclosure dimensions

Size Wall thickness
mm mm
20 1,6 £ 0,15

40 1,6 £0,15
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5.2.2 Metal enclosure selection

The particular metal enclosure shall be selected using the criteria given in 6.2.

5.3 Test ladder and mounting

The test ladder shall consist of a steel framework as shown in Figure 1. The vertical elements
of the Iladder shall be fixed at (400 £ 20) mm spacing. The test ladder shall be
(1 200 £ 100) mm long and (600 + 50) mm high, and the total mass of the test ladder shall be
(18 £ 1) kg. Ballast, if required, shall be placed on the steel supports.

NOTE[T _Angle iron approximately 45 mm wide and 6 mm thicK, with suitable slots cut to altow tor fixing |of the
bolts ¢r saddles, has been found to be a suitable material for construction of the ladder.

The [metal enclosure shall be rigidly mounted centrally on the test ladder, “as shown
in Figure 2. Suitably sized saddles or U-bolts are recommended for fixing en-the vertical
elements.

NOTE|2 It is important that the fixings are tight enough to prevent vertical movement of\tHe metal enclosure|whilst
allowing longitudinal expansion of the metal enclosure.

Each| horizontal element shall have a mounting hole not more than“200 mm from each|end,
the g¢xact position and diameter being determined by the particular supporting bush| and
suppprting framework used. The test ladder shall be fastérded to a rigid support by| four
bonded rubber bushes of hardness 50-60 Shore A fitted between the horizontal [steel
elempents of the ladder and the support framework, as shown in Figure 1 and Figure 3, $o as
to allpw movement under impact.

NOTE|3 A typical rubber bush, which has been found to be suitable, is shown in Figure 5.
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Dimensions in millimetres

_,-r""",’/
1200 £100 f,f"’f

>

e

,f/ ~ 400

/

600 £50

Key

1 shock-producing device 4 ribbon gas burner

2 steel ladder 5 fixed vertical element
3 rubber bush 6 ladder support

Figure 1 — Schematic diagram of test configuration
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Dimensions in millimetres
(dimensions are approximate)

Key

o 0]
\3/ \3/
1 1
,_,,/ \ﬁ '_(/ \h
| ] | | | [ === —— — |
<, ]
IS o]

IEQ

U-bolt
metal enclosure

fixed vertical elements

Figure 2 —- Recommended method' of mounting the metal enclosure
to thetest ladder



https://iecnorm.com/api/?name=98f3e92d678e38d9a3df0ad3a67749e9

IEC 60331-3:2018 RLV © IEC 2018 -13 -

Dimensions in millimetres

l —
3
4
. /
o
= — 31—
o
N
2 3
IEC
Key
1 entry for air 4 horizontal steel test ladder
2 rubber bush 5 entry for propane gas
3 support framework
Figure 3 — Plan view of fire test equipment
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Dimensions in millimetres

S +5 .
g / 1 60° \\
S| l R
~ by
! ‘\\L
DRSS
4 ‘ 200 5 \\>
| - -_|
| ’ BN
| \ ! \ \\
| 400 &5 | \\ Y
= il -
i 600 £5
= -
3
+l
o
o
l ©
3
N
+l
N
4 —=—f-—} |
|
H+2

shock-producing device H

steel test ladder vV

gas/burner

horizontal distance of metal enclosure centre line from burner face

vertical distance of metal enclosure centre line from centre line of

burner

IEC

centre line of burner face

Figure 4 — End elevation of fire test equipment

(not to scale)
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Dimensions in millimetres

20-3p

30-40

IEC,

Figure 5 — Typical rubber bush for supporting the test ladder

5.4 | Source of heat
5.4.1 Burner

The pource of heat shall be a ribbon type\propane gas burner with a nominal burner|face
length of 500 mm (outer distance betwe&n outer holes) with a venturi mixer. The nominal |
burnegr face width shall be 10 mm. The face of the burner shall have three staggered royws of
drilled holes, nominally 1,32 mm in _diameter and drilled at centres 3,2 mm from one anothgr, as
shown in Figure 6.

A cenmtre-feed burner is recommended.

Addifienathy: A row of small holes milled on each side of the burner plate, to serve as|pilot
holeq for keeping the flame burning, is permitted.

Guidance on/the choice of a recommended burner system is given in Annex B.
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Dimensions in millimetres
(Dimensions are approximate)

O
T

O

v
O

O O
O O

O
1

3,2

A
Y

IEC

NOTE| Round holes, 1,32 mm in diameter, on centres 3,2 mm from one another, staggered in three rows and
centreld on the face of the burner. Nominal burner face length 500 mm.

Figure 6 — Burner face
5.4.2 Flow meters and flow rates

Masq flow meters/controllers-sheuld shall be used as the means’/of controlling accurately the
input|flow rates of fuel and air to the burner.

ut-are not recommended Guidance oh-their
tarehotrecommenaea: taaRce—oif—thet

For the purposes of this test, the air shall hayea dew point not higher than 0 °C.

The fnass flow rates used for the test shall be as follows:

lr- (160 + 8) I/min at.refarance conditions (1 - bhar and 20 °C) or (3 267 +1163)

aH= ov—o6 )R A CiereRCeCoORGHHONRS (+——Pa ARG ) O (= L0 =195

ngis—

ntonane (10 0+ 0 4\ Umix at raefarence conditions (1 har and 20 °C) or (3490 + 13) als

propahne (o o=y ) miiHRatrerereRce- CoRGiHoRS +— a3 oo ) O (oo =195 MGS-
Propgne: (320 £ A3y'mg/s

NOTE|1 This is approximately equivalent to a volume flow rate of (10,0 £ 0,4) litres/min at reference congitions
(1 barjand 20 °C).,

NoTE| The-purity of the propane is not defined. Industrial grades that contain impurities are
allowled, provided that the calibration requirements are achieved.

. (O O2A 400 .
Air: (3270163 )y myrs

NOTE 2 This is approximately equivalent to a volume flow rate of (160  8) litres/min at reference conditions
(1 bar and 20 °C).

A schematic diagram of an example of a burner control system is given in Figure 7.
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IEG
Key
1 regulator 9 mass flow meters
2 piezoelectric igniter 10 venturi mixer
3 flame failure device 11 burner
4 control thermocouples 12 ball valve
5 propane cylinder 13 air flow
6 screw valve (6A =)alternative position) 14 compressed air cylinder
7 pilot feed 15 screw valve on pilot feed
8 gas flow
Figure 7 — Schematic diagram of an example of a burner

control system-using rotameters

5.4.3 Verification

The burner and control system shall be subject to verification following the procedure given in
Annex A.

5.5 Shock-producing device

The shock-producing device shall consist of a mild steel round bar (25,0 £ 0,1) mm in
diameter and (600 = 5) mm long. The bar shall be freely pivoted about an axis parallel to the
test ladder, which shall be in the same horizontal plane as, and (200 £ 5) mm away from, the
upper edge of the ladder. The axis shall divide the bar into two unequal lengths, the longer
length being (400 £ 5) mm which shall impact the ladder. The bar shall drop under its own
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weight from an angle of (60 +8)° to the horizontal to strike the upper edge of the ladder at its
midpoint as shown in Figure 1 and Figure 4.

5.6

Positioning of source of heat

The burner face shall be positioned in the test chamber so that it is at least 200 mm above the
floor of the chamber, or any solid mounting block, and at least 500 mm from any chamber

wall.

By reference to the centre point of the metal enclosure, the burner shall be positioned

cent + etal
enclasure and at a vertical distance of (V' + 2) mm from the burner centre line to the_cenfre of
the metal enclosure, as shown in Figure 4.

The

exact burner location to be used during cable testing shall be determined using

) the
Il be

verification procedure given in Annex A, where the values of H and V to-be used shg

deteqmined.

NOTEl The burner should be rigidly fixed to the framework during~testing so as to prgvent

movgment relative to the metal enclosure.

5.7 | Continuity checking arrangements for electric power“and control cables with
rated voltage up to and including 600 V/1 000 V

Durirlg the test, a current for continuity checking shall\be passed through all conductors d

test

specimen(s). This shall be provided by a three-phase star connected or single-p

f the
hase

transfformer(s) of sufficient capacity to maintain.{he test voltage up to the maximum leakage

currg

NOTE
transf

This
suita

NOTE
be sui

5.8

Fuse
Fuse
may

nt allowable.

1 DBue Note—shouldbe-taken—of the fuSe characteristics when determining the power rating
rmer.

current shall be achieved by (connecting, at the other end of the-sample specim
ble load and an indicating device (e.g. lamp) to each conductor, or group of conductd

2 A current of 0,25 A at the-test voltage, through each conductor or group of conductors, has been fo
able.

Fuses

5 used in the‘test procedure in Clause 7 shall-be-oftype-DH; complying with IEC 60
System A:D Type DII, 2A. Alternatively, a circuit-breaker with equivalent character
be used.

bf the

D69-3
stics

Whe

e\a circuit-breaker is used, its equivalent characteristics shall be demonstrate

d by

reference to the characteristic curve shown in IEC 60269-3.

The test method using fuses shall be the reference method in the case of dispute.

6 Test specimen (electric power and control cables with rated voltage up to
and including 600 V/1 000 V)

6.1

Test specimen preparation

A cable sample at least 15,3 m long for single core, or 5,1 m long for multi-core, shall be
available from the cable length for test. The test specimen to be tested shall consist of either
a single piece of multi-core cable or three pieces of single core cable not less than 1 700 mm

long

with approximately 100 mm of sheath or outer covering removed at each end.
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At each end of the test specimen, each conductor shall be suitably prepared for electrical
connections, and after being drawn into the appropriate metal enclosure, the exposed
conductors shall be spread apart to avoid contact with each other.

6.2 Test specimen mounting

The test specimen(s) shall be drawn into the appropriate metal enclosure and shall rest on the
wall of the enclosure. The enclosure to be used for a particular cable diameter shall be
selected in accordance with Table 2 for multicore sheathed cable (including multipair and
multi-triple cables), or Table 3 for single core sheathed or unsheathed cable.

Table 2 — Multicore sheathed cable

Cable diameter Metal enclosure size
mm mm
Up to 11,0 20
11,0 to 23,0 40

Table 3 — Single core unsheathed or sheathed-cable

Cable diameter Metal enclosureé size
mm mm
Up to 6,2 20
6,2to 13,5 40

The {est specimen(s) shall be positioned in the metal enclosure such that it extends outside
the gnclosure by greater than 100 mm at each end.

7 Test procedure (electric power and control cables with rated voltage up tp
nd including 600 V/1 000°V)

[\

71 Test equipment and‘arrangement

The {est procedure defined in this clause shall be carried out using the apparatus detailpd in
Clauge 5.

Draw the testsspecimen(s) into the metal enclosure and adjust the burner to the cqrrect
positlon relative*to the enclosure in accordance with 5.6.

7.2 Electrical connections

At the transformer end of the test specimen(s), earth the neutral conductor, if present, and
any protective conductors. Any metal screens, drain wire or metallie layer shall be
interconnected and earthed. Connect the transformer(s) to the conductors, excluding any
conductor which is specifically identified as intended for use as a neutral or a protective
conductor, as shown in the circuit diagram in Figure 8. Where a metaltie sheath, armour or |
screen acts as a neutral or protective conductor, it shall be connected, as shown in the circuit
diagram in Figure 8, as for a neutral or protective conductor. The metal enclosure shall be
earthed.

For single-, twin- or three-phase conductor cables, connect each phase conductor to a
separate phase of the transformer(s) output with a 2 A fuse or circuit-breaker with equivalent
characteristics in each phase. When the test specimen comprises 3 single-core cables, each
single-core test piece shall be considered as a phase conductor.
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For multicore cables that have four or more conductors (excluding any neutral or protective
conductors), the conductors shall be divided into three roughly equal groups, ensuring that
adjacent conductors are, as far as possible, in different groups.

For multipair cables, the conductors shall be divided into two equal groups, ensuring that the
a-core of each pair is connected to one phase and the b-core of each pair is connected to
another phase (L1 and L2 in Figure 8). Quads shall be treated as two pairs.

For multi-triple cables, the conductors shall be divided into three equal groups, ensuring that
the a-core of each triple is connected to one phase, the b-core of each triple to another phase
and the c-core of each triple to the third phase of the transformer (L1, L2 and L3 in Figure 8).

Conn
of th
each

NOTE]
appr
requi
were
cond
be in

NOTE
appli
phas

NOTE|

transfformer, it may not be possible to apply”“a test voltage between conductors and

cond
volta
rated
cond

At th

=

— o 0

ect the conductors of each group in series and connect each group to a separate p

phase.

a phase conductor. Where a metallie sheath, armour or-'s¢reen acts as a ne

cluded in the test report.

For cable constructions not specifically identified above, the test voltage shoul
bS.
In certain cases, for example when testing a control cable using a three-p

Lictor to earth equal to the rated voltage simultaneously. In such cases, either thg
pe between conductors, or the testyoltage from conductor to earth shall be equal t
voltage, such that both the testivoltage between conductors and the test voltage
Lictor to earth is equal to or higher than the rated voltage.

b end of the sample remote from the transformer:

bnnect each phase ‘conductor, or group of conductors, to one terminal of the load
dicating device (@s'described in 5.7), the other terminal being earthed;

bnnect the neutral conductor and any protective conductor to one terminal of the
nd indicating-device (as described in 5.7), the other terminal being connected to U
P or L3)atthe transformer end (see Figure 8).

hase

b transformer output with a 2 A fuse or circuit-breaker with equivalent characteristics in

The above test procedure connects the neutral conductor to earth:y This may n¢t be
ppriate if the cable is designed for use on a system where neutral is not earthed. If
red by the cable standard it is permissible for the neutral condoctor to be tested ag if it

utral

Lictor, it shall always be connected to earth. Any such variations in methodology should

d be

bd, as far as is practicable, to ensure that adjacent conductors are connected to different

hase
from

test
b the
from

and

load
1 (or
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1
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L1 L1 __,—@
L2 ii: L2
i 413 ® 1
— 6 | ®
N  —
PE
—{ 1
— |
] —
N f
7 8 IBCI
Key
L1, L, L3 phase conductor (L2, L3 if present)
N neutral conductor (if present)
PE protective conductor (if present)
1 ransformer 5 load and indicating device
2 use, 2 A 6 test specimen
3 1 orL2orlL3 7 metal screen (if present)
4 est conductor or group 8 metal enclosure

Figure 8 — Basic circuit diagram

7.3 | Flame and shock.application

Ignit¢ the burner_and adjust the propane and air flow rates to those obtained during the
verification procedure (see Annex A).

Immediately~after igniting the burner, activate the shock-producing device and start thg test
durafion {timer. The shock-producing device shall impact the ladder after 5 min + 10 s|from

activatienr and subsequently at 5 min £ 10 s intervals. After each impact, the impacting bar
shallb?mmmer i ;

7.4 Electrification

Immediately after starting the test duration timer, switch on the electricity supply and adjust
the voltage to the rated voltage of the sample (subject to a minimum voltage of 100 V AC), i.e.
the test voltage between conductors shall equal the rated voltage between conductors, and
the test voltage from conductor to earth shall equal the rated voltage from conductor to earth.

The test shall continue for the flame application time given in 8.1, after which the flame shall
be extinguished.
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Performance requirements (electric power and control cables with rated
voltage up to and including 600 V/1 000 V)

Flame application time

The flame application time shall be as specified in the relevant cable standard. In the absence
of such a standard, a flame and impact application time of 30 min, 60 min, 90 min or 120 min
shall be chosen.

8.2

Withl reference to the test procedure given in Clause 7, the cable possesses
char

Failure by either one of the criteria listed shall be sufficient to show a failure’for that cablg.

In the event of a failure, as judged by the requirements of the‘relevant standard, two fu
test
shalllbe deemed successful.

10 Test report (electric power and control cables with rated voltage up to an

The

—

alconductor does not rupture, i.e. the lamp is not extinguished.

Acceptance criteria

cteristics for providing circuit integrity so long as during the course of the test

He voltage is maintained, i.e. no fuse fails or circuit-breaker is interrupted,

Retest procedure

tpecimens, taken from the same cable sample, shall-be tested. If both comply, the

including 600 V/1 000 V)

lest report shall include the followingsihformation:

t
alfull description of the cable tested;

e number of this document;

the manufacturer of the cable tested;

the number of test pieces’in the test specimen;

the dimensions of the*metal enclosure;

the test voltage;

any option gsed in the test procedure (i.e. failure detection method);

the method used for temperature monitoring during the verification procedure
nnex A);

thepoint of failure mechanism (i.e. voltage not maintained or conductor rupture);

the

rther
test

(see

the actual performance requirement applied (by reference to Clause 8 or to the relevant

cable standard);
the flame application time;
any variations from the specified test procedure;

m) the chamber volume and temperature at the start of the test.
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Annex A
(normative)

Verification procedure for the source of heat

A.1 Measuring equipment

The flame temperature shall be measured using two 1,5 mm mineral insulated, stainless steel
sheathed thermocouples type K-{see conforming to IEC 60584-1}, mounted on the test wall as
sho igure—-Ad- o-the ple—tips—shallbe{(20-0-+1-0 i = o-testwall.
The horizontal line of the thermocouples shall be (100 £ 10) mm above the bottom of the|wall.
The wall shall consist of a board of heat-resisting non-combustible and non-metallic material,
(900 [+ 100) mm long, (300 £ 50) mm high and (10 £ 2) mm thick.

Dimehsions in millimetres

1 1

900 £100 /\

) 450 +50 /\ - 10 +2
&

1255 | 12545 20,0 £1,0

2

300 £50
N
N

L=
—
|
f
I
? (
")
0 £10
100 £10
+

' - H

110 £10

IEC

Key
1 thermocouple'supports
thermocouplé&tip

burner,

1,5.mm type K sheathed thermocouples

tést wall

horizontal distance of thermocouple tip from burner face

N T o b~ 0N

vertical distance of thermocouple tip from centre line of burner

Figure A.1 — Temperature measuring arrangement

A.2 Procedure

Position the burner 100 mm to 120 mm horizontally from the thermocouple (H) and 40 mm to
60 mm vertically below the centre line of the thermocouples (V) as shown in Figure A.1.

Ignite the burner and adjust the gas and air supplies to those given in 5.4.2.
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Monitor the temperature as recorded by the thermocouples over a period of 10 min to ensure
conditions are stable.

A.3 Evaluation

The verification procedure shall be considered satisfactory if

a) the arithmetic mean of the averaged readings for each of the two thermocouples over the
10 min falls within the requirement of (830+48) °C, and

****** of-the-—averaged-readings—foreachof-thetwo-thermocotuptes—over-the min
riod does not exceed 40 °C.

ast one measurement shall be made every 30 s in order to obtain the average.

NoTE| The actual method of obtaining the average thermocouple reading over the period is not
specffied, but it is recommended that a recorder with averaging facilities s used in order to
damp the variability caused by point measurement.

If thg verification is not successful, the flow rates shall be alteredwithin the tolerances given
in 5.4.2 and a further verification carried out.

A.4 | Further verification

If the verification of Clause A.3 is not successful, the{distances (H and V) between burnef and
thermocouples shall be altered (within the tolerance given in Clause A.2) and a fdrther
verification carried out.

If no| successful verification can be achigved within the tolerances given, then the byrner
systgm shall be considered as incapable of providing the source of heat required by this
standard.

A.5 | Verification report

The positions established\for successful verification (H and V) and flow rates used shall be
recorded.
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Annex B
(informative)

Guidance on the choice of recommended test apparatus

(burner and venturi)1

A commercially available burner face meeting the recommendations of this standard is the

AGF burner insert 11
is the AGF

including the specified burner face,

and a suitable 500 mm burner

reference 1857B.
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This information is given for the convenience of users of this International Standard and does not constitute an

endorsement by IEC of the product named. Equivalent products may be used if they can be shown to lead to

the same results.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

2018

Part 3: Test method for fire with shock at a temperature of at least 830 °C

2)

3)

4)

5)

6)

7)

8)

9)

FOREWORD

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object‘of *IEC is to pr
rnational co-operation on all questions concerning standardization in the electrical“and electronic fiel
this end and in addition to other activities, IEC publishes International Standardsy Technical Specific
hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

The formal decisions or agreements of IEC on technical matters&xpress, as nearly as possible, an interna
cohsensus of opinion on the relevant subjects since each {dechnical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations forlinternational use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts'are made to ensure that the technical content
Publications is accurate, IEC cannot be held responsible for the way in which they are used or fd
miginterpretation by any end user.

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

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

Alllusers should ensure that they have the latest edition of this publication.

Nd liability shall attach"toNEC or its directors, employees, servants or agents including individual exper
members of its techmical’committees and IEC National Committees for any personal injury, property dam
other damage of @ny~nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising:out of the publication, use of, or reliance upon, this IEC Publication or any othg
Pdblications,

At{ention_is\drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

At{eation is drawn to the possibility that some of the elements of this IEC Publication may be the sub
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International Standard IEC 60331-3 has been prepared by IEC technical committee 20:
Electric cables.

This bilingual version (2018-11) corresponds to the monolingual English version, published in
2018-03.

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

The significant technical changes with respect to the previous edition are as follows:

extension of the scope to include metallic data and telecom cables and optical

fibre

cables, although details for the specific point of failure, continuity checking arrangement,
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test sample, test procedure and test report relevant to metallic data and telecom cables

a

nd optical fibre cables are not given by IEC 60331-3;

— improved description of the test environment;

— mandatory use of mass flow meter/controllers as the means of controlling accurately the
input flow rates of fuel and air to the burner;

— improved description of the information to be included in the test report.

The text of this International Standard is based on the following documents:

FDIS Report on voting

Full i
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the s

—

€
® W

—

€

20/1782A/FDIS 20/1794/RVD

nformation on the voting for the approval of this International Standard caf-be fou
bport on voting indicated in the above table.

French version of this document has not been voted upon.
document has been drafted in accordance with the ISO/IEC Diréectives, Part 2.
the status of a group safety publication in accordance with-IEC Guide 104.

of all parts of the IEC 60331 series, published under the title: Tests for electric ¢
r fire conditions — Circuit integrity, can be found gnythe IEC website.

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

tability date indicated on the IEC website under "http://webstore.iec.ch" in the
relat¢d to the specific publication. At this daté; the publication will be

confirmed,

ithdrawn,

placed by a revised edition,,or

mended.

nd in

hbles

until
data
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INTRODUCTION

IEC 60331 consists of the following parts under the general title: Tests for electric cables
under fire conditions — Circuit integrity:

Part 1: Test method for fire with shock at a temperature of at least 830 °C for cables of rated
voltage up to and including 0,6/1,0 kV and with an overall diameter exceeding 20 mm

Part 2: Test method for fire with shock at a temperature of at least 830 °C for cables of rated
voltage up to and including 0,6/1,0 kV and with an overall diameter not exceeding 20 mm

Part
volta

Part

Part
0,6/1

Part

Part

NOTE|

NOTE|
recom|

SincT its first edition (1970), IEC 60331 has«been extended and has introduced a range o

appa
optic

3: Test method for fire with shock at a temperature of at least 830 °C for cables_of
ge up to and including 0,6/1,0 kV tested in a metal enclosure

11: Apparatus — Fire alone at a flame temperature of at least 750 °C

21: Procedures and requirements — Cables of rated voltage "up to and incli
0 kv

P3: Procedures and requirements — Electric data cables

P5: Procedures and requirements — Optical fibre cables

1 Parts 21, 23 and 25 relate to fire-only conditions at a flame temperature of at least 750 °C.

2 Parts 11, 21, 23 and 25 are no longer subject\to maintenance. IEC 60331 Parts 1 and 2 a
mended test procedures.

atus in order that a test may be carried out on large and small power, control, datg
bl fibre cables.

rated

iding

e the

f test
and

IEC 60331-3 introduces apparatus ‘and a procedure to allow cables to be tested in a metal

enclg
830 1

sure under conditions ofmechanical shock as well as fire at temperature of at
C.

least
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TESTS FOR ELECTRIC CABLES UNDER FIRE CONDITIONS -
CIRCUIT INTEGRITY -

Part 3: Test method for fire with shock at a temperature of at least 830 °C
for cables of rated voltage up to and including 0,6/1,0 kV tested
in a metal enclosure

1 $cope

This [part of IEC 60331 specifies the test method for cables which are required to maintain
circult integrity when tested in a metal enclosure and when subject to fire and“mechgnical
shock under specified conditions.

This document is applicable to cables of rated voltage not exceeding 600.V/1 000 V, incliiding
thos¢ of rated voltage below 80 V, metallic data and telecom cables_and optical fibre cables.

It is intended for use when testing cables not greater than 20 mim joverall diameter.

This [ document includes details for the specific point® of failure, continuity chegking
arrarjgement, test sample, test procedure and test _report relevant to electric power| and
contrpl cables with rated voltage up to and including. 600 V/1 000 V. Details for the spgcific
point| of failure, continuity checking arrangement,test sample, test procedure and test report
relevant to metallic data and telecom cables..and optical fibre cables are not giveph by
IEC 60331-3.

Althgugh the scope is restricted to cables*with rated voltage up to and including 0,6/1,p kV,
the drocedure can be used, with the agreement of the manufacturer and the purchaseyf, for
cablgs with rated voltage up to and-including 1,8/3 (3,3) kV, provided that suitable fuses are
used

It is| not assumed that cables successfully assessed by this method, will also [pass
requirements for either IEC.60331-1 or IEC 60331-2. Testing to either of these two standards
is to| be carried out, separately. Such additional performance can be recognised by the
markjng in accordance-with IEC 60331-1:2018 Clause 11 or IEC 60331-2:2018 Clause 11|

Anngx A providées the method of verification of the burner and control system used for the
test.

CAUTION - The test given in this standard may involve the use of dangerous voltages
and temperatures—Suitable—precautions—shouwld-be—taken—agains he—ris of shock,
burning, fire and explosion that may be involved, and against any noxious fumes that
may be produced.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC 60269-3, Low-voltage fuses — Part 3: Supplementary requirements for fuses for use by
unskilled persons (fuses mainly for household and similar applications) — Examples of
standardized systems of fuses A to F
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IEC 60331-1:2018, Test for electric cables under fire conditions — Circuit integrity — Part 1:
Test for circuit integrity under conditions of fire with shock at a temperature of at least 830 °C
for cables of rated voltage up to and including 0,6/1,0kV and with an overall diameter
exceeding 20 mm

IEC 60331-2:2018, Test for electric cables under fire conditions — Circuit integrity — Part 2:
Test for circuit integrity under conditions of fire with shock at a temperature of at least 830 °C
for cables of rated voltage up to and including 0,6/1,0kV and with an overall diameter not
exceeding 20 mm

IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances

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

ISO and IEC maintain terminological databases for use in standardization at the follqwing
addresses:

EC Electropedia: available at http://www.electropedia.org/

e |30 Online browsing platform: available at http://www.iso.6rg/obp

3.1
circyit integrity
ability of an electric cable to continue to operate in @désignated manner whilst subjected to a
specified flame source for a specified period of time, under specified conditions

3.2
draupght-free environment
space in which the results of tests are notsignificantly affected by the local air speed

4 Test environment

The test shall be carried out in a draught-free environment within a suitable chamber, of
minium volume 20 m3 wwith facilities for disposing of any noxious gases resulting from the
burning. Sufficient ventilation shall be available to sustain the flame for the duration gf the
test. JAir inlets and theexhaust chimney should be located in such a way that the burner flame
remafins stable during the verification procedure and test. If necessary, the burner shgll be
shielged from @ny draughts by the use of draught shields. Windows may be installed ip the
walls| of the chamber in order to observe the behaviour of the cable during the test. Fume
exhapst should be achieved by means of natural draught through a chimney located at |least
im flrom the burner. A damper may be used for adjustment of ventilation conditions.

NOTE Experience has shown a chamber similar to the "3 m cube" specified in IEC 61034-1 to be suitable.

The chamber and test apparatus shall be at a temperature of between 10 °C and 40 °C at the
start of each test.

The same ventilation and shielding conditions shall be used in the chamber during both the
verification and cable test procedures.
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5 Test apparatus

5.1 Test equipment
The test equipment shall consist of the following:

a) a metal enclosure, through which the test specimen(s) are drawn, constructed from a
straight stainless steel tube of circular cross-section as described in 5.2;

b) a test ladder, onto which the metal enclosure is mounted, comprising a steel framework
fastened to a rigid support as described in 5.3;

c) alsource of heat comprising a horizontally mounted ribbon burner as described in 5.4;
d) alshock-producing device as described in 5.5;

e) altest wall equipped with thermocouples for verification of the source of heat @as descfribed
in Annex A;

f) acontinuity checking arrangement as described in 5.7;
g) fdlises as described in 5.8.

A geperal arrangement of the test equipment is shown in Figure~% Figure 2, Figure 3 and
Figure 4.

5.2 Metal enclosure
5.2.1 Material and dimensions

The [enclosure shall comprise a straight stainless steel tube of circular cross-segtion,
manyfactured free from surface irregularities. The metal enclosure shall be (1 300 £ 50) mm
long pnd shall conform to dimensions as detailed in Table 1.

NOTE|1 Metal conduit as defined in IEC 60614+2-1:1982 has been found to be suitable for the enclosure.

NOTE|2 AISI grades 304 and 316 have been found to be suitable materials for the enclosure.

Table 1 — Enclosure dimensions

Size Wall thickness
mm mm

20 1,6 £ 0,15
40 1,6 £ 0,15

5.2.2 Metal enclosure selection

The particular metal enclosure shall be selected using the criteria given in 6.2.

5.3 Test ladder and mounting

The test ladder shall consist of a steel framework as shown in Figure 1. The vertical elements
of the ladder shall be fixed at (400 £ 20) mm spacing. The test ladder shall be
(1 200 £ 100) mm long and (600 + 50) mm high, and the total mass of the test ladder shall be
(18 £ 1) kg. Ballast, if required, shall be placed on the steel supports.

NOTE 1 Angle iron approximately 45 mm wide and 6 mm thick, with suitable slots cut to allow for fixing of the
bolts or saddles, has been found to be a suitable material for construction of the ladder.
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The metal enclosure shall be rigidly mounted centrally on the test ladder, as shown
in Figure 2. Suitably sized saddles or U-bolts are recommended for fixing on the vertical
elements.

NOTE 2 It is important that the fixings are tight enough to prevent vertical movement of the metal enclosure whilst
allowing longitudinal expansion of the metal enclosure.

Each horizontal element shall have a mounting hole not more than 200 mm from each end,
the exact position and diameter being determined by the particular supporting bush and
supporting framework used. The test ladder shall be fastened to a rigid support by four
bonded rubber bushes of hardness 50-60 Shore A fitted between the horizontal steel
elemg ; Lamal i .30 as
to allpw movement under impact.

NOTE|3 A typical rubber bush, which has been found to be suitable, is shown in Figure 5.
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Dimensions in millimetres

_,--"'"-/
1200 £100 ﬁf,/”f

>

e

_,_.--""/ ~ 400

/

600 £50

Key

1 shock-producing device 4 ribbon gas burner

2 steel ladder 5 fixed vertical element
3 rubber bush 6 ladder support

Figure 1 — Schematic diagram of test configuration
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Dimensions in millimetres
(dimensions are approximate)

o o
1 1
,_,,/ \\,_‘ ,_r/ \\'—‘
] ] i i m—
\ 5
2 ©y
IS 0]
IHC
U-bolt

metal enclosure

fixed vertical elements

Figure 2 —- Recommended method of mounting the metal enclosure
to the test ladder
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Dimensions in millimetres

l —
3
4
- /
o
= — 31—
o
N
2 3
IEC
Key
1 entry for air 4 horizontal steel test ladder
2 rubber bush 5 entry for propane gas
3 support framework
Figure 3 — Plan view of fire test equipment
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Dimensions in millimetres
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l ©
3
[o\]
+l
A
4 —=—f-—} | |
|
H £2

shock-producing device H

steel test.ladder vV

gas/burner

IEC

horizontal distance of metal enclosure centre line from burner face

vertical distance of metal enclosure centre line from centre line of
burner

centre line of burner face

Figure 4 — End elevation of fire test equipment

(not to scale)
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5.4
5.4.1

The
lengt

burng¢r face width shall be 10 mm. The\face of the burner shall have three staggered ro

drille
as sh

A centre-feed burner is recommended.

A ro
keep

Guid

Dimensions in millimetres

20-3p

30-40

IEC,

Figure 5 — Typical rubber bush for supporting the test ladder

Source of heat
Burner

source of heat shall be a ribbon type\propane gas burner with a nominal burner
h of 500 mm (outer distance between outer holes) with a venturi mixer. The no

d holes, nominally 1,32 mm incdiameter and drilled at centres 3,2 mm from one ang
own in Figure 6.

v of small holes milled on each side of the burner plate, to serve as pilot hole
ng the flame burning, is permitted.

hnce on the choice of a recommended burner system is given in Annex B.

face
minal
s of
ther,

s for
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Dimensions in millimetres
(Dimensions are approximate)

O

v
O

O O
O O O O

3,2

A
Y

IEC

Round holes, 1,32 mm in diameter, on centres 3,2 mm from one another, staggered.in three rows
d on the face of the burner. Nominal burner face length 500 mm.

Figure 6 — Burner face

Flow meters and flow rates

flow meters/controllers shall be used as the means aof.controlling accurately the
ates of fuel and air to the burner.

ne purposes of this test, the air shall have a dew<point not higher than 0 °C.

The fnass flow rates used for the test shall be as-follows:

Prop

NOTE|
(1 bar

The
provi

Air:

NOTE|
(1 bar

hne: (320 + 13) mg/s

1 This is approximately equivalent to_awolume flow rate of (10,0 + 0,4) litres/min at reference con
and 20 °C).

purity of the propane is net-defined. Industrial grades that contain impurities are all
ded that the calibration\requirements are achieved.

(3 270 £\163) mg/s

2 This is approximately equivalent to a volume flow rate of (160 % 8) litres/min at reference con
and 20 °C):

A schematic-diagram of an example of a burner control system is given in Figure 7.

hnd

input

litions

bwed

litions
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fﬁ \ 13
1 12
14
IEG
Key
1 regulator 9 mass flow meters
2 piezoelectric igniter 10 venturi mixer
3 flame failure device 11 burner
4 control thermocouples 12 ball valve
5 propane cylinder 13 air flow
6 screw valve (6A =)alternative position) 14 compressed air cylinder
7 pilot feed 15 screw valve on pilot feed
8 gas flow
Figure 7 — Schematic diagram of an example of a burner control system

5.4.3 Verification

The burner and control system shall be subject to verification following the procedure given in
Annex A.
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5.5 Shock-producing device

The shock-producing device shall consist of a mild steel round bar (25,0 £ 0,1) mm in
diameter and (600 = 5) mm long. The bar shall be freely pivoted about an axis parallel to the
test ladder, which shall be in the same horizontal plane as, and (200 £ 5) mm away from, the
upper edge of the ladder. The axis shall divide the bar into two unequal lengths, the longer
length being (400 £ 5) mm which shall impact the ladder. The bar shall drop under its own

weight from an angle of (60 +8’)° to the horizontal to strike the upper edge of the ladder at its
midpoint as shown in Figure 1 and Figure 4.

5.6 [Positiomimgofsourceofheat

The burner face shall be positioned in the test chamber so that it is at least 200 mm-abovg the
floor|of the chamber, or any solid mounting block, and at least 500 mm from any chamber
wall.

By reference to the centre point of the metal enclosure, the burner ‘shall be positioned
centrlly at a horizontal distance of (H + 2) mm from the burner face toythe centre of the metal
encldsure and at a vertical distance of (V' = 2) mm from the burner centre line to the cenfre of
the metal enclosure, as shown in Figure 4.

The exact burner location to be used during cable testing<shall be determined using the
verification procedure given in Annex A, where the values.of H and ¥V to be used shdll be
detefmined.

The burner should be rigidly fixed to the framework during testing so as to prevent movement
relative to the metal enclosure.

5.7 | Continuity checking arrangementsfor electric power and control cables with
rated voltage up to and including:600 V/1 000 V

During the test, a current for continuity checking shall be passed through all conductors gf the
test gpecimen(s). This shall be provided by a three-phase star connected or single-phase
tranZlformer(s) of sufficient capacity to maintain the test voltage up to the maximum leakage
current allowable.

NOTE|1 Note the fuse charasteristics when determining the power rating of the transformer.

This |current shall _be’achieved by connecting, at the other end of the specimen, a suitable
load pnd an indieating device (e.g. lamp) to each conductor, or group of conductors.

NOTE|2 A current of 0,25 A at the test voltage, through each conductor or group of conductors, has been folund to
be suifable(

5.8 | Fuses

Fuses used in the test procedure in Clause 7 shall comply with IEC 60269-3 Fuse System A-D
Type DII, 2A. Alternatively, a circuit-breaker with equivalent characteristics may be used.

Where a circuit-breaker is used, its equivalent characteristics shall be demonstrated by
reference to the characteristic curve shown in IEC 60269-3.

The test method using fuses shall be the reference method in the case of dispute.
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6 Test specimen (electric power and control cables with rated voltage up to
and including 600 V/1 000 V)

6.1 Test specimen preparation

A cable sample at least 15,3 m long for single core, or 5,1 m long for multi-core, shall be
available from the cable length for test. The test specimen to be tested shall consist of either
a single piece of multi-core cable or three pieces of single core cable not less than 1 700 mm
long with approximately 100 mm of sheath or outer covering removed at each end.

At each end of the test specimen., each conductor shall be suitably prepared for electrical
conngections, and after being drawn into the appropriate metal enclosure, the exposed
condlctors shall be spread apart to avoid contact with each other.

6.2 | Test specimen mounting

The fest specimen(s) shall be drawn into the appropriate metal enclosure and'shall rest op the
wall jof the enclosure. The enclosure to be used for a particular cable~diameter shgll be
seledted in accordance with Table 2 for multicore sheathed cable.(including multipai and
multittriple cables), or Table 3 for single core sheathed or unsheathed-cable.

Table 2 — Multicore sheathed cable

The {est specimen(s))shall be positioned in the metal enclosure such that it extends ou

Cable diameter Metal enclosure size
mm mm
Up to 11,0 20
11,0 to 23,0 40

Table 3 — Single core;unsheathed or sheathed cable

Cable diameter Metal enclosure size
mm mm
Up to 6,2 20
6,2 to 13,5 40

the gnclosure by.greater than 100 mm at each end.

7 Test procedure (electric power and control cables with rated voltage up t
nd including 600 V/1 000 V)

[\

tside

71 Test equipment and arrangement

The test procedure defined in this clause shall be carried out using the apparatus detailed in

Clause 5.

Draw the test specimen(s) into the metal enclosure and adjust the burner to the correct
position relative to the enclosure in accordance with 5.6.
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7.2 Electrical connections

At the transformer end of the test specimen(s), earth the neutral conductor, if present, and
any protective conductors. Any metal screens, drain wire or metal layer shall be
interconnected and earthed. Connect the transformer(s) to the conductors, excluding any
conductor which is specifically identified as intended for use as a neutral or a protective
conductor, as shown in the circuit diagram in Figure 8. Where a metal sheath, armour or
screen acts as a neutral or protective conductor, it shall be connected, as shown in the circuit
diagram in Figure 8, as for a neutral or protective conductor. The metal enclosure shall be
earthed.

For gingle-, twin- or three-phase conductor cables, connect each phase conductor [to a
sepafate phase of the transformer(s) output with a 2 A fuse or circuit-breaker with equivialent
characteristics in each phase. When the test specimen comprises 3 single-core cables, |each
single-core test piece shall be considered as a phase conductor.

For multicore cables that have four or more conductors (excluding any nmeutral or protdctive
condlctors), the conductors shall be divided into three roughly equal igroups, ensuring that
adjagent conductors are, as far as possible, in different groups.

For multipair cables, the conductors shall be divided into two equal groups, ensuring thgt the
a—coule of each pair is connected to one phase and the b-caere-0f each pair is connected to
another phase (L1 and L2 in Figure 8). Quads shall be treated-as two pairs.

For multi-triple cables, the conductors shall be divided\into three equal groups, ensuring that
the alcore of each triple is connected to one phasethe b-core of each triple to another phase
and the c-core of each triple to the third phase of the transformer (L1, L2 and L3 in Figurg 8).

Conrlect the conductors of each group in series and connect each group to a separate phase
of the transformer output with a 2 A fuse. or circuit-breaker with equivalent characteristics in
each|phase.

The |[above test procedure connects the neutral conductor to earth. This may nqgt be
appropriate if the cable is designed for use on a system where neutral is not earthed. If
required by the cable standard"it is permissible for the neutral conductor to be tested ap if it
were| a phase conductor. Where a metal sheath, armour or screen acts as a neutral
condpctor, it shall always\be connected to earth. Any such variations in methodology should
be inpluded in the test report.

For gable constrlictions not specifically identified above, the test voltage should be applied, as
far ag is practicable, to ensure that adjacent conductors are connected to different phases.

In ceftain.cases, for example when testing a control cable using a three-phase transforner, it
may phoivbe possible to apply a test voltage between conductors and from conductor to parth
equal to the rated voltage simultaneously. In such cases, either the test voltage between
conductors, or the test voltage from conductor to earth shall be equal to the rated voltage,
such that both the test voltage between conductors and the test voltage from conductor to
earth is equal to or higher than the rated voltage.

At the end of the sample remote from the transformer:

— connect each phase conductor, or group of conductors, to one terminal of the load and
indicating device (as described in 5.7), the other terminal being earthed,;

— connect the neutral conductor and any protective conductor to one terminal of the load
and indicating device (as described in 5.7), the other terminal being connected to L1 (or
L2 or L3) at the transformer end (see Figure 8).
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— L1 __,—@
L2 ii: L2
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N  —
PE
—{ 1
— |
] —
N f
Key
L1, L, L3 phase conductor (L2, L3 if present)
N neutral conductor (if present)
PE protective conductor (if present)
1 ransformer 5 load and indicating device
2 use, 2 A 6 test specimen
3 1 orL2orlL3 7 metal screen (if present)
4 est conductor or group 8 metal enclosure

Figure 8 — Basic circuit diagram

7.3 | Flame and shock.application

Ignit¢ the burner_and adjust the propane and air flow rates to those obtained during the
verification procedure (see Annex A).

Immediately~after igniting the burner, activate the shock-producing device and start thg test
durafion {timer. The shock-producing device shall impact the ladder after 5 min + 10 s|from

activatienr and subsequently at 5 min £ 10 s intervals. After each impact, the impacting bar
shaIIWWWWmWW i ;

7.4 Electrification

Immediately after starting the test duration timer, switch on the electricity supply and adjust
the voltage to the rated voltage of the sample (subject to a minimum voltage of 100 V AC), i.e.
the test voltage between conductors shall equal the rated voltage between conductors, and
the test voltage from conductor to earth shall equal the rated voltage from conductor to earth.

The test shall continue for the flame application time given in 8.1, after which the flame shall
be extinguished.
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8 Performance requirements (electric power and control cables with rated
voltage up to and including 600 V/1 000 V)

8.1

Flame application time

The flame application time shall be as specified in the relevant cable standard. In the absence
of such a standard, a flame and impact application time of 30 min, 60 min, 90 min or 120 min

shall

8.2

be chosen.

Acceptance criteria

Withl reference to the test procedure given in Clause 7, the cable possesses

char

— th

— a

Failu

9 H

In th
test
shall

10 1
i

The fest report shall include the followingihformation:

h) th
i) a
j) th

[) th
I,
n) a

o) th
A

I,-

3

©
~
—

cteristics for providing circuit integrity so long as during the course of the test

e voltage is maintained, i.e. no fuse fails or circuit-breaker is interrupted,

conductor does not rupture, i.e. the lamp is not extinguished.

Fe by either one of the criteria listed shall be sufficient to show a failure’for that cablg.

Retest procedure

be deemed successful.

[est report (electric power and control cables with rated voltage up to and
hcluding 600 V/1 000 V)

e number of this document;

full description of the cable _tested;

e manufacturer of the cable tested;

e number of test pieces’in the test specimen;
e dimensions of the'metal enclosure;

e test voltage;

e point of failure mechanism (i.e. voltage not maintained or conductor rupture);

the

b event of a failure, as judged by the requirements of the/relevant standard, two fyrther
Epecimens, taken from the same cable sample, shall-be tested. If both comply, thg test

Ny option used in the test procedure (i.e. failure detection method);
e method used for temperature monitoring during the verification procedure |(see
nnex-A);

q) the actual performance requirement applied (by reference to Clause 8 or to the relevant
cable standard);

r) the flame application time;

s) any variation from the specified test procedure;

t) the chamber volume and temperature at the start of the test.
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Annex A
(normative)

Verification procedure for the source of heat

A.1 Measuring equipment

The flame temperature shall be measured using two 1,5 mm mineral insulated, stainless steel
sheathed thermocouples type K conforming to IEC 60584-1, mounted on the test wall as
shownp-ir—Figure-A+—TFhe-thermocouple-tipsshal-be {200+ 1.0} mm-infrontof thetestwall.
The horizontal line of the thermocouples shall be (100 £ 10) mm above the bottom of the|wall.
The yall shall consist of a board of heat-resisting non-combustible and non-metallic material,
(900 100) mm long, (300 + 50) mm high and (10 £ 2) mm thick.

Dimehsions in millimetres

1 1

900 £100 /\

_ /! A

3 L
3 125 £5 | 125 £5 20,0 £1,0
H - = = = 5
S 2 2
[s2]
I W L* ) W § o L) S
| % |2
— — 4 — S i il
)
110 10
4 4
IEC
Key
1 thermocouple'‘supports

thermocouplétip
burner,
1,5 mm type K sheathed thermocouples

test wall

horizontal distance of thermocouple tip from burner face

<~ T o b~ 0N

vertical distance of thermocouple tip from centre line of burner

Figure A.1 — Temperature measuring arrangement

A.2 Procedure

Position the burner 100 mm to 120 mm horizontally from the thermocouple (H) and 40 mm to
60 mm vertically below the centre line of the thermocouples (V) as shown in Figure A.1.

Ignite the burner and adjust the gas and air supplies to those given in 5.4.2.
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Monitor the temperature as recorded by the thermocouples over a period of 10 min to ensure
conditions are stable.

A.3

Evaluation

The verification procedure shall be considered satisfactory if

a) the arithmetic mean of the averaged readings for each of the two thermocouples over the

1

0 min falls within the requirement of (830+48) °C, and

b) thedifferenceoftheaveragedreadingsforeachof thetwothermocouptesoverthe—+) min

P

eriod does not exceed 40 °C.

At leadst one measurement shall be made every 30 s in order to obtain the average.

The
spec
damg

If the
in 5.4

A4

If the

actual method of obtaining the average thermocouple reading over ‘the period i
fied, but it is recommended that a recorder with averaging facilities s’ used in ord
the variability caused by point measurement.

verification is not successful, the flow rates shall be altered within the tolerances
.2 and a further verification carried out.

Further verification

verification of Clause A.3 is not successful, the(distances (H and V) between burne

thermocouples shall be altered (within the tolerance given in Clause A.2) and a fu

verifi

If no
systsg
stang

A5

The

cation carried out.

successful verification can be achieved within the tolerances given, then the b
m shall be considered as incapable of providing the source of heat required by
ard.

Verification report

pbositions established\for successful verification (H and V) and flow rates used sha

recornded.

5 not
er to

jiven

r and
rther

irner
this

Il be
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Annex B
(informative)

Guidance on the choice of recommended test apparatus
(burner and venturi)1

A commercially available burner face meeting the recommendations of this standard is the
AGF burner insert 11-55, and a suitable 500 mm burner, including the specified burner face,
is the AGF, reference 1857B.

A redommended venturi mixer is the AGF 14-18.
The fecommended burner and venturi are available from:

AGF |Burner, Inc.
www|agfburner.com
1955|Swarthmore Ave
Lakewood, NJ 08703-8060

1 This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by IEC of the product named. Equivalent products may be used if they can be shown to lead to
the same results.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS POUR CABLES ELECTRIQUES SOUMIS AU FEU -
INTEGRITE DES CIRCUITS -

2018

Partie 3: Méthode d'essai au feu pour les cables de tension assignée

La
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avec chocs, a une température d'au moins 830 °C

AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale, " de normali
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC
et de favoriser la coopération internationale pour toutes les questions de normalisation dans les don|

de|
int

puplic (PAS) et des Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). keur élaboration est confiée

co

organisations internationales, gouvernementales et non gouvernementales/ en liaison avec I'lEC, parti
égplement aux travaux. L'IEC collabore étroitement avec I'Organisationlrternationale de Normalisation
se|lon des conditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, €tant donné que les Comités nationaux dg
intéressés sont représentés dans chaque comité d'études.

Le
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et
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L'l
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ing
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do|
de|
to

L'

I"électricité et de I'électronique. A cet effet, I'lEC — entre autres activités — publie des N
rnationales, des Spécifications techniques, des Rapports techniques, des. Spécifications accessib

ités d'études, aux travaux desquels tout Comité national intéressé par le’sujet traité peut participe

Publications de I'lEC se présentent sous la forme «d& recommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous+es efforts raisonnables sont entrepris afin qud
ssure de I'exactitude du contenu technique de ses/publications; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation gui‘en est faite par un quelconque utilisateur final.

ns le but d'encourager I'uniformité internationale, les Comités nationaux de I'lEC s'engagent, dans tg
sure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre~toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

EC elle-méme ne fournit aucunevattestation de conformité. Des organismes de certification indéper
rnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'EC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

cune responsabilité,~ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
ndataires, y compris ses experts particuliers et les membres de ses comités d'études et des C
ionaux de I'IEC; pour tout préjudice causé en cas de dommages corporels et matériels, ou de touf
Immage de._guetque nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
justice).et les dépenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC
te autfe-RPublication de I'lEC, ou au crédit qui lui est accordé.

ttention est attirée sur les références normatives citées dans cette publication. L'utilisation de publig

us les utilisateurs dojvent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.
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érenCées est obligatoire pour une application correcte de la présente publication.

L'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
I'objet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de

brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60331-3 a été établie par le comité d'études 20 de I'lEC: Cables
électriques.

La présente version bilingue (2018-11) correspond a la version anglaise monolingue publiée
en 2018-03.

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

Les modifications techniques majeures par rapport a I'édition précédente sont les suivantes:
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Le telxte anglais de cette norme est issu des documents 20/1782A/FDIS et 20/1794/RVD.

extension du domaine d'application aux cables métalliques de données et de
téelécommunications et aux cables a fibres optiques, bien que les informations concernant
le point spécifique de défaillance, le dispositif de contrdle de la continuité, I'échantillon
d'essai, la procédure d'essai et le rapport d'essai pour les cables métalliques de données
et de télécommunications et pour les cables a fibres optiques ne soient pas données dans
I'EC 60331-3;

amélioration de la description de I'environnement d'essai;

utilisation obligatoire des débitmetres/régulateurs massiques comme moyens précis de
contréle exact des débits d'entrée de combustible et d'air au brdleur;

amélioration de la description des informations a inclure dans le rapport d'essai.

Le rppport de vote 20/1794/RVD donne toute information sur le vote ayant abopti a

I'appfobation de cette norme.
La version francgaise de cette norme n'a pas été soumise au vote.
Ce dpcument a été rédigé selon les Directives ISO/IEC, Partie 2.

Il a lg@ statut d'une publication fondamentale de sécurité confotmément au Guide IEC 104

Une Jiste de toutes les parties de la série IEC 60331,¢publiées sous le titre général: Essais
pour|cables électriques soumis au feu — Intégrité des_circuits, peut étre consultée sur lg site

web fe I'lEC.

Le comité a décidé que le contenu de cette publication ne sera pas modifié avant la date de
stabifité 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

gconduite,

spipprimée,

g¢mplacée par une édition révisée, ou
amendée.

-

—
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L'IEC 60331 comprend les parties suivantes présentées sous le titre général: Essais pour
cables électriques soumis au feu — Intégrité des circuits:

Partie 1: Méthode d'essai au feu avec chocs pour les cébles de tension assignée au plus
égale a 0,6/1,0 kV et de diameétre externe supérieur a 20 mm, a une température d'au moins
830 °C

Partie 2: Méthode d'essai au feu avec chocs pour les cébles de tension assignée au plus

égale
moin

Parti
0,6/1
830

Parti

0,6/1

Parti¢ 21: Procédures et prescriptions — Cébles de tension assignée jusque et y co
0 kV
b 23: Procédures et prescriptions — Cables électriques-de données

Parti

Parti

NOTE|
d'au nf

NOTE]
compq

Depy

puisg
donn

L'1EQ

I'essdi les cables expasés, sous conduit métallique, a un feu et des chocs mécaniques, 3

temp

a 0,671, 0 kY et de diametre externme inferieur ou egal a 20 1T, d UTie ([emperature]

5 830 °C

d'au

b 3: Méthode d'essai au feu pour les cébles de tension assignée au, plus égale a

0 kV, soumis a essai sous tube métallique avec chocs, a une température d'au n
C

e 11: Appareillage — Incendie seul avec flamme a une températured'au moins 750 °

b 25: Procédures et prescriptions — Cables a fibfes optiques

1 Les Parties 21, 23 et 25 décrivent uniquement/es conditions d'essai avec une flamme a une tempé
oins 750 °C.

2 Les Parties 11, 21, 23 et 25 ne font plus’l'objet d'une maintenance. Les Parties 1 et 2 de I'lEC
rtent les procédures d'essai recommandées.

is sa premiere édition (1970),-1'lEC 60331 a été élargie afin que I'appareillage d'
e étre utilisé pour les essais-des petits et gros cables de puissance, de command
Ees et a fibres optiques-

60331-3 introduit.-l'appareillage et la procédure d'essai permettant de soumet

Erature d'au moins 830 °C.

hoins

mpris

rature

60331

pssai
b, de

re a
une
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ESSAIS POUR CABLES ELECTRIQUES SOUMIS AU FEU -
INTEGRITE DES CIRCUITS -

Partie 3: Méthode d'essai au feu pour les cables de tension assignée

au plus égale a 0,6/1,0 kV, soumis a essai sous conduit métallique
avec chocs, a une température d'au moins 830 °C

1 Domaine d'application

La p

afin dle conserver l'intégrité du circuit quand ils sont soumis a I'essai sous conduit méta

et ex

posés a un feu et a des chocs mécaniques dans des conditions spécifiées:-

La présente norme s'applique aux cables de tension assignée au plusyegale a 600 V/10
y compris ceux dont la tension assignée est inférieure a 80 V, aulxycables métalliqugs de

donn

Elle
inféri

La p

Pes et de télécommunications ainsi qu'aux cables a fibres optiques.

pest destinée a étre utilisée pour soumettre a l'essai ‘dés cables de diamétre ex
eur ou égal a 20 mm.

dispgsitif de contréle de la continuité, I'échantillon_d'essai, la procédure d'essai et le ra
d'esdai pertinents pour les cables électriques..de puissance et de commande de te

assig

défai
et |
téléc
Bien
0,6/1

pour
fusib

Rien

exige

llance, le dispositif de contrdle de la cofitinuité, I'échantillon d'essai, la procédure d'
b rapport d'essai pertinents pout les cables métalliques de données e

que le domaine d'application soit limité aux cables de tension assignée au plus ég

es appropriés.

ne présume qu'un/cable évalué avec succes par cette méthode satisfera égalemen

réaligés séparément. Ces performances supplémentaires peuvent étre reconnues

marq

uage caonformément a I'Article 11 de I'lEC 60331-1 ou I'Article 11 de I'lEC 60331-2.

L‘AnIexe A donne la méthode de vérification du brdleur et le systéme de contrdle utilisé

l'ess

bmmunications et les cables a fibreés optiques ne sont pas données dans I'lEC 60331

résente partie de I'lEC 60331 spécifie la méthode d'essai pour les cablesynécesspires

lique

DOV,

erne

ésente norme inclut des informations concernant le point spécifique de défaillange, le

pport
hsion

née au plus égale a 600 V/1000 V. Lesqnformations concernant le point spécifiqye de

bssai
de
3.

ale a

,0 kV, cette procédure peut-étre utilisée, aprés accord entre le fabricant et I'achdteur,
les cables de tension assignée au plus égale a 1,8/3 (3,3) kV, a condition d'utilisef

des

t aux

nces de I''E€C 60331-1 ou I'lEC 60331-2. Les essais de ces deux normes doiven{ étre

par

pour

AVERTISSEMENT - L'essai indiqué dans la présente norme peut mettre en ceuvre
I'utilisation de tensions et de températures dangereuses. Il convient de prendre des
précautions appropriées contre les risques de choc, de brilure, de feu et d'explosion
qui peuvent en résulter et contre toutes fumées nocives pouvant étre générées.

2 Reéférences normatives

Les documents suivants cités dans le texte constituent, pour tout ou partie de leur contenu,
des exigences du présent document. 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 60269-3, Fusibles basse tension — Partie 3: Exigences supplémentaires pour les fusibles
destinés a étre utilisés par des personnes non qualifiées (fusibles pour usages
essentiellement domestiques et analogues) — Exemples de systemes de fusibles normalisés A
aF

IEC 60331-1, Essais pour cébles électriques soumis au feu — Intégrité des circuits — Partie 1:
Méthode d'essai au feu avec chocs pour les cables de tension assignée au plus égale a
0,6/1,0 kV et de diametre externe supérieur a 20 mm, a une température d'au moins 830 °C

IEC 60331-2, Essais pour cables électriques soumis au feu — Intégrité des circuits — Partie 2:
Méthode d'essai _au feu avec chocs pour les cédbles de tension assignée au plus égale a
0,6/1,0 kV et de diametre externe inférieur ou égal a 20 mm, a une température d'au\moins
830 1C

IEC 60584-1, Couples thermoélectriques — Partie 1: Spécifications et tolérances’en matiere
de FEM

3 Termes et définitions
Pourl|les besoins du présent document, les termes et définitions, suivants s'appliquent.

L'ISQ et I'IEC tiennent a jour des bases de données terminélogiques destinées a étre utilsées
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www+electropedia.org/

e |30 Online browsing platform: disponible a l;adresse http://www.iso.org/obp

3.1
intédrité du circuit
aptityde du céble électrique a continuersde fonctionner de la fagon prévue lorsqu'il est squmis
a ung source de flamme spécifiée pendant une durée spécifiée dans les conditions spécifiées

3.2
envifonnement en air calme
envirpnnement dans lequel~les résultats des essais ne sont pas affectés de mapiere
significative par la vitesse.locale de I'air

4 Environnement d'essai

L'esdai doit-étre effectué dans un environnement en air calme, dans une chambre appropriée,
d'un polume minimal de 20 m3, pourvue de moyens d'évacuation des gaz nocifs résultaht de
la combustion. Une ventilation suffisante doit étre disponible pour maintenir la fl1mme
pend ntla durée de l'essai |l convient de Inlnr‘pr les entrées d'air et la cheminée d'évacuation
de sorte que la flamme du brileur reste stable pendant la procédure de vérification et I'essai.
Si nécessaire, le brdleur doit étre protégé contre les courants d'air par I'utilisation de
protections. Des fenétres peuvent étre installées dans les parois de la chambre de fagon a
observer le comportement du cable pendant I'essai. Il convient d'évacuer les fumées par un
tirage naturel au moyen d'une cheminée située a au moins 1 m du brdleur. Un volet
d'extraction peut étre utilisé pour régler les conditions de ventilation.

NOTE L'expérience a montré qu'une chambre similaire au "caisson de 3 m" spécifié dans I'lEC 61034-1 était
appropriée.

La température de la chambre d'essai et de I'appareillage d'essai doit étre comprise entre
10 °C et 40 °C au début de chaque essai.
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Les conditions de ventilation et de protection utilisées dans la chambre au cours des
procédures de vérification et d'essai du cable doivent étre identiques.

5 Appareillage d'essai

5.1

Equipement d'essai

L'équipement d'essai doit étre constitué des éléments suivants:

a) un conduit métallique dans lequel I'(les) éprouvette(s) d'essai est (sont) installée(s),

b)
c)

d)
e)

f)
g)

Une

rit en

répnaré 3 nartir d'un tube droit en acier inoxvdable de section circulaire comme déc
Ll Ll J
2,

ne échelle d'essai sur laquelle le conduit métallique est monté, comprenant up-cad
Cier fixé a un support rigide tel que décrit en 5.3;

h dispositif de production de chocs comme décrit en 5.5;

he paroi d'essai équipée de thermocouples pour la vérification de la source de ch
bmme décrit dans I'Annexe A;

h dispositif de contréle de la continuité comme décrit en 5.7%;
ps fusibles comme décrit en 5.8.

disposition générale de I'équipement d'essai est\représentée aux Figure 1, Figu

Figune 3 et Figure 4.

5.2

Conduit métallique

5.2.1 Matériau et dimensions

[e en

p
5
u
a
uhe source de chaleur comprenant un brQleur de type ruban monté ‘horizontalement
cpmme décrit au 5.4;
u
u
c
u
d

aleur

re 2,

Le conduit doit étre constitué d'un tube\droit en acier inoxydable de section circulaire, daont la

surfa

(1 300 £ 50) mm et étre conformeg aux dimensions détaillées dans le Tableau 1.

NOTE|1 Le conduit métallique défini dans I'lEC 60614-2-1:1982 s'est avéré adapté pour ce conduit.

NOTE|2 Les matériaux de-grade AISI 304 et 316 se sont avérés adaptés pour le conduit.

Tableau 1 — Dimensions du conduit

Taille Epaisseur des parois
mm mm
20 1,6 £ 0,15
40 1.6 + 0,15

Ice ne présente pas d'irrégularités. Le conduit métallique doit avoir une longueyr de

5.2.2 Choix du conduit métallique

Le conduit métallique spécifique pour un essai doit étre choisi en utilisant les critéres donnés
en 6.2.
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5.3 Echelle d'essai et son montage

L'échelle d'essai doit étre constituée d'un cadre métallique comme représenté a la Figure 1.
Les éléments verticaux de I'échelle doivent étre fixés et espacés de (400 £ 20) mm. L'échelle
d'essai doit avoir une longueur de (1 200 £ 100) mm et une hauteur de (600 + 50) mm, et la
masse totale de I'échelle d'essai doit étre de (18 £ 1) kg. Si nécessaire, un lest doit étre placé
sur les supports en acier.

NOTE 1 L'utilisation de corniére en acier, de largeur approximative de 45 mm et d'épaisseur approximative de
6 mm, comportant des entailles appropriées afin de permettre la fixation des boulons et des pinces, s'est révélée
étre convenable pour la construction de I'échelle.

Le chduit meétallique doit étre fixé de facon rigide au centre de I'échelle, comme représenté
en Flgure 2. Pour la fixation sur les éléments verticaux, une taille appropriée des_ colliefs ou
des fjxations en U est recommandée.

NOTE|2 Il est important que les fixations soient suffisamment serrées pour empécher le déplacement vertical du
condujt métallique, mais permettre un allongement de ce dernier.

Chadue élément horizontal doit comporter un trou de montage situérau plus a 200 mpn de
chagpe extrémité, la position exacte et le diameétre étant déterminésoen fonction du type de
manghon amortisseur et du type de cadre support utilisés. L'échelle d'essai doit étre fixée a
un slupport rigide a l'aide de quatre manchons amortisseurs) en caoutchouc de dpreté
50-60 Shore A placés entre les éléments horizontaux en acierde I'échelle et le cadre support,
tel gye représenté a la Figure 1 et la Figure 3, de fagon a permettre son déplacement lorg des
chocs.

NOTE|3 Un manchon amortisseur type en caoutchouc, qui s'est.avéré étre approprié, est représenté en Figyre 5.
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Dimensions en millimetres

_,--"'"-/
1200 £100 f_,../-f"/'—

ﬂ)/f

/ ~ 400

/

600 £50

Légende

1 dispositif de production de 4 braleur a gaz du type a ruban
chocs

2 échelle en acier 5 éléments verticaux fixes

3 manchons amortisseurs en 6 support rigide du dispositif d'échelle
caoutchouc

Figure 1 — Schéma de configuration d'essai
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