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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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
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—and with-an overall diameter exceeding 20 mm
FOREWORD

ternational Electrotechnical Commission (IEC) is a worldwide organization for standardization c|
tional electrotechnical committees (IEC National Committees). The object~ofs IEC is to|
htional co-operation on all questions concerning standardization in the electri¢al and electronic
hd and in addition to other activities, IEC publishes International Standards,~Technical Sped
ical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to
ation(s)”). Their preparation is entrusted to technical committees; any IEC, National Committee
subject dealt with may participate in this preparatory work. International, governmental
mental organizations liaising with the IEC also participate in this, preparation. IEC collaboratg

pmprising
promote
fields. To
ifications,
as “IEC
nterested
and non-
ks closely

he International Organization for Standardization (ISO) in accordance with conditions detefmined by

ment between the two organizations.

rmal decisions or agreements of IEC on technical matters.express, as nearly as possible, an int
hsus of opinion on the relevant subjects since each .tec¢hnical committee has representatiof
tted IEC National Committees.

ublications have the form of recommendations for, international use and are accepted by IEQ
ittees in that sense. While all reasonable efforfs.are made to ensure that the technical contg
ations is accurate, IEC cannot be held responsible for the way in which they are used o
erpretation by any end user.

er to promote international uniformity, |{EC National Committees undertake to apply IEC Py
arently to the maximum extent possible in their national and regional publications. Any d
en any IEC Publication and the corrésponding national or regional publication shall be clearly in
ter.

elf does not provide any attestation of conformity. Independent certification bodies provide d
Ement services and, in some-areas, access to IEC marks of conformity. IEC is not responsib
s carried out by independent certification bodies.

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

bility shall attach toJIEC or its directors, employees, servants or agents including individual eX
ers of its technical'committees and IEC National Committees for any personal injury, property d
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal
ses arising\out of the publication, use of, or reliance upon, this IEC Publication or any
ations.

on,is_drawn to the Normative references cited in this publication. Use of the referenced publi
Ensable for the correct application of this publication.

Prnational
from all

National
nt of IEC
r for any

blications
vergence
dicated in

onformity
e for any

perts and
amage or
fees) and
pther IEC

cations is

Attent

on is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60331-1 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,
test sample, test procedure and test report relevant to metallic data and telecom cables

and

impr

optical fibre cables are not given by IEC 60331-1;

oved description of the test environment;
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—  modi

fied steel test ladder with two extra vertical elements to accommodate the modified
testing of single core cables without concentric metal layer and the testing of cables with a

bending radius in normal use larger than approximately 400 mm;

— mandatory use of mass flow meters/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
20/1781A/FDIS 20/1792/RVD

Full infd
the repg

This do
It has th

A list off
under fi

The con
the mai

the datsd

e reco

e with

e replaced by a revised edition, or

e ame

A biling

rt on voting indicated in the above table.
ument has been drafted in accordance with the ISO/IEC Directives, Part 2.

e status of a group safety publication in accordance with IEC\Guide 104.

re conditions — Circuit integrity, can be found on the IEC website.

htenance result date indicated on the IEC web' site under "http://webstore.igc.ch” in
related to the specific publication. At this date, the publication will be

nfirmed,

jrawn,

nded.

hal version of this publication may be issued at a later date.

rmation on the voting for the approval of this International Standard cap.be found in

all parts of the IEC 60331 series, published under thetitle: Tests for electri¢ cables

hmittee has decided that the contents of this publication will remain unchanged until
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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 3:
voltage

Part 11:
Part 21:
Part 23:

Part 25:

NOTE 1

NOTE 2
recomme

Since it
apparat
optical f

Succesg
marked

est method for fire with shock at a temperature of at least 630 °C for cables
up to and including 0,6/1,0 kV tested in a metal enclosure

Apparatus — Fire alone at a flame temperature of at least 750 °C
Procedures and requirements — Cables of rated voltage up to andyincluding 0,
Procedures and requirements — Electric data cables

Procedures and requirements — Optical fibre cables

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

Parts 11, 21, 23 and 25 are no longer subject o “maintenance. IEC 60331 Parts 1 and
ded test procedures

5 first edition (1970), IEC 60331 has been extended and has introduced a rang
s in order that a test may be carried out on large and small power, control, d
bre cables.

ful tests carried out in accordance with this standard will enable an identificati
on the product.

of rated

6/1,0 kV

P are the

b of test
ata and

bn to be
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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

1 Scope

This pa
circuit in

This do
those of

It is inte]

Cables
requiren

This dq
arrange
control
point of
relevant
IEC 603

Althoug
the prog
cables
used.

Annex A
test.

Require
signify g

tegrity when subject to fire and mechanical shock under specified conditions.

cument is applicable to cables of rated voltage not exceeding 600°\M/1 000 V, i
rated voltage below 80 V, metallic data and telecom cables and optical fibre c

nded for use when testing cables of greater than 20 mm overall diameter.

of smaller diameter are intended to be tested using)the apparatus, proced
hents of IEC 60331-2.

cument includes details for the specific\ point of failure, continuity o
ment, test sample, test procedure and test report relevant to electric poy
cables with rated voltage up to and ingluding 600 V/1 000 V. Details for the
failure, continuity checking arrangement, test sample, test procedure and tes
to metallic data and telecom cables and optical fibre cables are not g
31-1.

N the scope is restricted to\eables with rated voltage up to and including 0,6
edure can be used, wjthithe agreement of the manufacturer and the purcha
vith rated voltage up to-and including 1,8/3 (3,3) kV, provided that suitable fU

\ provides thelmethod of verification of the burner and control system used

ments_are stated for an identification that may optionally be marked on the
ompliance with this document.

't of IEC 60331 specifies the test method for cables which are required\to maintain

ncluding
ables.

ure and

hecking
ver and
specific
t report
iven by

1,0 kV,
ser, for
ses are

for the

cable to

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,
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 605

84-1, Thermocouples — Part 1: EMF specifications and tolerances
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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

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 following

address

e |EC
e |SO

3.1

circuit
ability o
specifie

3.2

es:

PR TS

1 L el Ll 1 L ]
IUbilUchld. dvdlladlIC dl |ILLP.IIWWW.UICbiIUIJUUId.UIgI

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

ntegrity
f an electric cable to continue to operate in a designated manner, whilst subjeqg
d flame source for a specified period of time under specified conditions

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

4 Tedt environment

The test shall be carried out in a draught-freeZenvironment within a suitable charn

minimur
burning
test. Air
remains|

Sufficient ventilation shall be available to sustain the flame for the duratio
inlets and the exhaust chimney should be located in such a way that the burn
stable during the verificationcprocedure and test. If necessary, the burner

shielded from any draughts by the use of draught shields. Windows may be installe
walls off the chamber in order to ©bserve the behaviour of the cable during the tes

exhaust]

should be achieved by nreans of natural draught through a chimney located

1 m from the burner. A damper, may be used for adjustment of ventilation conditions.

NOTE E

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

start of

bach test:

kperience has shown-a’chamber similar to the "3 m cube" specified in IEC 61034-1 to be suitablé.

ted to a

nber, of

n volume 20 m3, with facilities for disposing of any noxious gases resulting from the

h of the
er flame
shall be
d in the
t. Fume
at least

h

C at the

The sameryentilation and shielding conditions shall be used in the chamber during Toth the

verificat

onvand cable test procedures.

5 Test apparatus

514 T

est equipment

The test equipment shall consist of the following:

a) a test ladder, on to which the test specimen is mounted, comprising a steel framework
fastened to a rigid support as described in 5.2;

b) a source of heat comprising a horizontally mounted ribbon burner as described in 5.3;

c) ash

ock-producing device as described in 5.4;

d) a test wall equipped with thermocouples for verification of the source of heat as described
in Annex A;


http://www.electropedia.org/
http://www.iso.org/obp
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e) a continuity checking arrangement as described in 5.6;
f) fuses as described in 5.7.

A general arrangement of the test equipment is shown in Figure 1, Figure 2 and Figure 3.
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Dimensions in millimetres

1200 100

600 £50

-

)]
"a
W
5
1
1
=
|

IEC

Key

1 shock producing device 5 fixed vertical elements of test ladder

2 steel test ladder 6 adjustable vertical elements of test ladder
3 rubber bush 7 rigid support framework

4 ribbon gas burner P plane of adjustment

Figure 1 — Schematic diagram of test configuration
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Dimensions in millimetres

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

;'II’ \\ \\
/ W\
;‘ ! 5 5 \"
+
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o { 1 60° 0 \\
o l l Y
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"
! \\L
CINEE R
i | b 20015 \\>
! - -—|
2
| \ ‘ (:’\\
WY
I I Y,
| 400°%5 | A
— -~
I—— ——l L
i 600 +5
[ i
(=)
o)
+l
o
o
l ©
3
N
+
N
4 —=—f-—} '
‘ ¥
|
H %2
IEC
Key
1 shpck producing device H horizontal distance from burner face to the centre of the test spe¢imen
2 stgel test.ladder V vertical distance from centre line of burner to the centre of the te§t
specimen
gas burner
4 centre line of burner face

Figure 3 — End elevation of fire test equipment (not to scale)

5.2 Test ladder and mounting

The test ladder shall consist of a steel framework as shown in Figure 1. The four central
vertical elements of the ladder shall be adjustable in order to accommodate different sizes of
cable under test. 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 (24 + 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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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
elements of the ladder and the support framework, as shown in Figure 1 and Figure 2 so as to
allow movement under impact.

NOTE 2

A typical rubber bush, which has been found to be suitable, is shown in Figure 4.

Dimensions in millimetres

5.3 §
5.3.1

The sol
length ¢

20-30

IEC

Figure 4 — Typical'rubber bush for supporting the test ladder

ource of heat
Burner

rce of heat shall be a ribbon type propane gas burner with a nominal burr
f 500-mm (outer distance between outer holes) with a venturi mixer. The

burner
drilled

celwidth shall be 10 mm. The face of the burner shall have three staggered

er face
nominal
rows of

olgs; nominally 1,32 mm in diameter and drilled at centres 3,2 mm from one

another,

as shownin Figure 9.

A centre-feed burner is recommended.

A row of small holes milled on each side of the burner plate, to serve as pilot holes 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 O O |
OO0 :
O O O—

4,5

O

O
O

NOTE R
centred o

5.3.2

Mass fl

3,2

A
Y

IEC

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

Figure 5 — Burner face

Flow meters and flow rates

bw meters/controllers shall be used as the means<{of controlling accurately t

flow ratgs of fuel and air to the burner.

For the

The ma

Propang:

NOTE 1
(1 bar ang

The pur

purposes of this test, the air shall have a déew’point not higher than 0 °C.
5s flow rates used for the test shall be as follows:
(320 £ 13) mg/s

This is approximately equivalent to a volume flow rate of (10,0 + 0,4) litres/min at reference
20 °C).

ty of the propane isinot defined. Industrial grades that contain impurities are

provided that the calibration requirements are achieved.

Air:

NOTE 2
(1 bar ang

(3 270:x163) mg/s

This is_approximately equivalent to a volume flow rate of (160 % 8) litres/min at reference
20 9C).

A schematic diagram of an example of a burner control system is given in Figure 6. |

land

he input

onditions

allowed

onditions
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10
11
12
13
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15

mass flow meters
venturi mixer

burner

ball valve

air flow

compressed air cylinder

screw valve on pilot feed

Figure 6 — Schematic diagram of an example of a burner control system

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

Key

1 regulator

2 fiezoelectric igniter

3 flame failure device

4 gontrol thermocouples.

5 fropane cylinder

6 gcrew valve (6A-=‘alternative position)
7 filot feed

8 das flow

5.3.3 Verification

Annex A.

5.4 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+g)° to the horizontal to strike the upper edge of the ladder at its

midpoin

t as shown in Figure 1 and Figure 3.

IEC
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5.5 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 test specimen (cable) to be tested, the burner shall be
positioned centrally at a horizontal distance of (H £ 2) mm from the burner face to the centre
of the test specimen and at a vertical distance of (V+2) mm from the burner horizontal
central plane to the centre of the test specimen, as shown in Figure 3.

The exact burner location to be used during cable testing shall be determined using the
verificatjon procedure given in Annex A, where the values of H and V to be used khall be
determined.

The burher should be rigidly fixed to the framework during testing so as to prevent magvement
relative [to the test specimen.

5.6

(@)

ontinuity checking arrangements for electric power and control cables wifth
ted voltage up to and including 600 V/1 000 V

-

During the test, a current for continuity checking shall be passed‘through all conductors of the
test spgcimen. This shall be provided by a three-phase ‘star connected or singlge-phase
transformer(s) of sufficient capacity to maintain the test-véltage up to the maximum [eakage
current gllowable.

NOTE 1 |Note the fuse characteristics when determining the pewer rating of the transformer.

This current shall be achieved by connecting, at-the other end of the test specimen, a jsuitable
load and an indicating device (e.g. lamp) to-€ach 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 beef found to
be suitable.

5.7 Fuses

Fuses Used in the test protedure in Clause 7 shall comply with IEC 60269-3 Fuse Sygtem A-D
Type DIIf 2A. Alternatively; a-circuit-breaker with equivalent characteristics may be usedq.

Where @ circuit-breaker is used, its equivalent characteristics shall be demonstrated by
referenge to the . ch@aracteristic curve shown in IEC 60269-3.

The tes{ 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 4,5 m long shall be available from the cable length for test. Each
individual test specimen to be tested shall consist of a piece of cable, taken from the cable
sample, not less than 1 500 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
connections, and, if there is more than one conductor, the exposed conductors shall be
spread apart to avoid contact with each other.
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6.2 Test specimen mounting

6.2.1

Single core cables with concentric metal layer and multicore cables

The test specimen shall be bent to form an approximate arc of a circle. The internal radius of
the bend shall be the manufacturer’s declared minimum bending radius in normal use.

The test specimen shall be mounted centrally on the test ladder, as shown in Figure 7, using
metal clips which shall be earthed. Two U-bolts on the upper horizontal element of the ladder
are recommended, but P-clips made of metal strip (20 + 2) mm wide for cables from 20 mm up
to 50 mm in diameter, and (30 + 3) mm wide for larger cables shall be used on the two central
vertical elements. The P-clips shall be formed so as to have approximately the same diameter

as the tes

st shaciman uunder test
=Sp HA-SHHHae 85t

If the test specimen is too small to be mounted on the central vertical elements _whe)

position

the cenfre so that the specimen may be mounted as shown in Figure 8.

shown in Figure 7, the two central vertical elements shall be equally moved

n in the
towards

If the bending radius in normal use is too large to mount the cable as‘\shown in Figyre 7 on
the slotg for the U-bolt (key 5 in Figure 7), the test specimen shall be mounted as shown in
Figure 9, using P-clips, which shall be earthed, on the four central, vertical elements.
Dimensions in millimetres
(dimensions are apfdroximate)
6 6
- \ .
N\
3 3
L N\
o | | oJ
i \
\/R/
I
~— ____I_‘__.-é’
[o T ¢ o
L . T /
6
400
IEC
Key
1 U-bolt 5 slot for U-bolt
2 P-clip 6 slot for movement of adjustable vertical elements
3 adjustable vertical elements R minimum bending radius of cable in normal use
4 slot for P-clip fixing

Figure 7 — Example of method of mounting a larger diameter test specimen for test

(with a bending radius between approximately 200 and 400 mm)
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Dimensions in millimetres
(dimensions are approximate)
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| I
|__ 400 __!
= o IEC
adljustable position of vertical elements 5 U-bolt
n¢rmal position of vertical elements 6 slot for movement of adjustable vertical
elements
lower horizontal element of test_ladder 7 slot for P-clip fixing
adlditional clip to maintain_¢able arc (if 8 P-clip

-
D

quired)

gure 8 — Detailed section of adjustable position of vertical ladder elements
for mounting a smaller diameter test specimen for test (with a maximum

bending radius of approximately 200 mm)
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Dimensions in

millimetres

(dimensions are approximate)
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]
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|
o I
I
1
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2 v (I ! S
© 2 1
| 7
= i |
@ I @
1 K"“"'-—-—E—-—-"""’—F
1
o ] _ -
, | gl
(8] ] ) 3 P« @) o
[ 400 |
1200
IEC
Key
1 P-tlip 3 slot for P-clipfixing
2 adjustable vertical elements 4 slot for mOovement of adjustable vertical elemerjts

Figure 9 — Example of method of mounting test specimen with a bending radjus

6.2.2

The tes

in normal use larger than @pproximately 400 mm

Single core cables without concentric metal layer

I specimen shall be mounted straight centrally on the test ladder using fou

elemenf, as shown in Figure 10, using metal clips which shall be earthed to fix the
r

these v

tical elements.

The width of the metal clipstshall be in accordance with 6.2.1.

NOTE T
bending \
occeur.

The P-(
specime

r{vertical
cable to

bsting of a straight test specimen is appropriate for single core cables without concentric metal layer, as
ill not affect théyperformance for this type of cable, as internal forces such as in multicore cablg¢s will not

lips shall be formed so as to have approximately the same diameter as
n under test.

the test
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Dimensions in millimetres
(dimensions are approximate)
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2 @ o| i [e e @
T |
L J o
C | N I 3 O L 3
0 a Y D ! a C D O
I
400
1
1200
IEC
Key
1 RA-clip 3 slot for P-clip/fixing
2 adjustable vertical elements 4 slot for movement of adjustable vertical elements

Figure 10 — Method of mounting test specimen of a single core cable
without concentric metal layer

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

71 Test equipment and arrangement

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

Mount the test specimen on the test ladder and adjust the burner to the correct [position
relative [to the test specimen in accordance with 5.5.

7.2 Electrical connections

At the ttansformer end of the test specimen earth the neutral conductor_if present Bnd 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 11. 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 11, as
for a neutral or protective conductor.

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.

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.
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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 11). 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 11).

Connect 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 ph

ase.

The ab
appropr
required
were a
conduct
be inclu

For cab
far as i

In certa
may nof
equal tq
conduct
such th
earth is

At the e

— conrf
indig
— conr

and
L2 o

pve test procedure connects the neutral conductor to earth. This may
ate if the cable is designed for use on a system where neutral is not"ea
by the cable standard, it is permissible for the neutral conductor to bé)teste
phase conductor. Where a metal sheath, armour or screen acts-as a
por, it shall always be connected to earth. Any such variations in_methodology
ded in the test report.

e constructions not specifically identified above, the test voltage should be ap
practicable, to ensure that adjacent conductors are connected to different pha

n cases, for example when testing a control cabledusing a three-phase transf
be possible to apply a test voltage between conductors and from conductor
the rated voltage simultaneously. In such cdses, either the test voltage |

prs, or the test voltage from conductor to, earth shall be equal to the rated

equal to or higher than the rated voltage:

hd of the test specimen remote frofthe transformer:

ect each phase conductor, or-group of conductors, to one terminal of the |
ating device (as described,in-5.6), the other terminal being earthed;

indicating device (as‘described in 5.6), the other terminal being connected t
r L3) at the transformer end (see Figure 11).

not be
thed. If
i as if it
neutral
should

lied, as
es.

brmer, it
to earth
between
voltage,

bt both the test voltage between conductors and the test voltage from conductor to

bad and

ect the neutral conductor'and any protective conductor to one terminal of the load

b L1 (or
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4
1 3 6
2 / \ 5
& L3 f f L3 #_,_Qé
L2 L2
L1 L1
_'—:N 7 :I—|_®—
PE
— ] %_
%Y
N 8
= Iec
Key
L1, L2, L3 phase conductor (L2, L3 if present)
N neutral conductor (if present)
PE protective conductor (if present)
1 trangformer 5 test conductor or group
2 fuse, 2 A 6, load and indicating device
3 L1grL2orlL3 {» test specimen
4 metal clips 8 metal screen (if present)
Figure 11 — Basic circuit diagram —Electric power and control cables
with rated voltage up to'and including 600 V/1 000 V

7.3 Flame and shock application
Ignite the burner and adjust theXpropane and air flow rates to those obtained dufing the
verificatjon procedure (see Annex A).
Immediately after igniting the burner, activate the shock-producing device and start jthe test
duratior| timer. The shaék-producing device shall impact the ladder after 5 min + 10 s from
activatign and subsequently at 5 min £ 10 s intervals. After each impact, the impacting bar
shall be[raised fromthe test ladder no more than 20 s after the impact.
7.4  Electrification
|mmediatc‘y aftet btaltillg thetestduration—timer,—switchon—the cicbtlibity auppiy and adjust

the voltage to the rated voltage of the cable (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 600/1 000 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 be chosen.

8.2 Acceptance criteria

With reference to the test procedure given in Clause 7, the cable possesses the
charactgristics Tor providing circult Integrity so long as during the course of the test
— the yoltage is maintained, i.e. no fuse fails or circuit-breaker is interrupted,

— acophductor does not rupture, i.e. the lamp is not extinguished.

Failure by either one of the criteria listed shall be sufficient to show a fajlure for that cgble.

9 Retest procedure

In the ejvent of a failure, as judged by the requirements of the'relevant standard, twag further
test spgcimens, taken from the same cable sample, shall\be tested. If both comply, |the test
shall be[deemed successful.

10 Test report (electric power and control-cables with rated voltage up to|and
including 600 V/1 000 V)

The tes{ report shall include the following\information:

a) the number of this document;
b) a full description of the cable tested;
c) the manufacturer of the cable tested;

d) the fest voltage and agtual applied electrical connections, in accordance with Parpagraphs
7 to[9 of 7.2;

e) any option used.in.the test procedure (i.e. failure detection method);
f) the {ype and-disposition of clips supporting cable sample;

g) the actualscable bending radius used for the test;

h) the method used for temperature monitoring during the verification procedure;

i) the point of failure mechanism (i.e. voltage not maintained or conductor rupture);
j) the actual performance requirement applied (by reference to Clause 8);

k) the flame application time;

[) the chamber volume and temperature at the start of the test.

11 Cable marking

If a cable is required to be marked to signify compliance with this document, it shall be
marked with the number of this document and the duration of flame application, as follows:
“IEC 60331-1 (XX)” where XX shall be the duration in minutes. The marking shall be in
addition to any requirement of the cable standard.
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