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INTERNATIONAL ELECTROTECHNICAL COMMISSION

LUMINAIRES -

Part 2-20: Particular requirements —
Lighting chains

FOREWORD

1% The [EC (Intarnational Elestrolechnical Commiasion) s a worldwide organization for standardization comprising
all natianal elpctrodechnical committsss (IEC National Commilteas) The object of the [EC is fo promols
inlernational co-operation on all queslions concerning stondardization in the electricol and oloctranic falds, To
Ihis and and in addition to other activities, the IEC publishes International Standards, Thalr preparation s
entrusled to lechnical committess, any IEC National Commilies interested in the subject deall with may
pariicipata in this praparpiorny. work, Intermationad, governmental and non-govarnmental organizations llalsing
with the [EC also paricipate in thas prepgaration. The |IEC collaborates closaly with the Intarnationsl Qrganizatian
lor Stoapdardization (150} n sccordance with condilions detarmingd by agreemant betwean the [wo
organizalions.

21 The formal decisions of agreements of (he IEC on techrical matters expréss, as nearly as possible, an
internalional consensus ol opimen an the relevan subgec!s smce aach technical committes has rapresentation
fram all inlerested Mational Commitlades.

31 Tha documents produced have tne form of recommendations for imernabional use and ara published in the lorm
of slandards, techrical specifications, lechmcal reports or guides and they are accepted by the National
Commitlees in thal sanse

4} In order to prompte intemational unification, 1IEC Nalional Commiltees underlake lo apply IEC International
Standards transparenly o the maximum extent possible in their national and regional standargs.  Any
divergence between the |[EC Standard and the corresponding riational or regional standard shall be clearly
indicated in the latter

5} The |IEC provides no merking procedurs loongicate s approval and cannol be rendered responsible foroany
equipment declared to be in conformidy with gne of s standards

G) Altention iz drawn fo the possibility that some of the efements of this Inlernational Standard may be the subject
of palent rights, The IEC shall not be held responsible for identifying any or all such patent rights,

International Standard |IEC 60558-2-20 has been prepared by subcommittee 340: Luminaires,
of IEC technical commiltee 34 Lamps and relaled equipment

This consolidated version of IEC 80598-2-20 Is basad on the second edition (1938) [documents
340/3B1/FDIS and 34D/3BE/RVD), the interpretation sheet of March 2001, its amendment 1
(1998) |[documents 34D/477/FDIS and 34D/488/RVD] and its amendment 2 (2002) [documents
34D/TOB/FDIS and 34D/747/RVD]

It bears the edition numbear 2.2,

& vertical ling in the margin shows where the base publication has been modified by
amendments 1 and 2 and the inierpretation sheet

Annex A ls for information only

The committee has decided that the conienizs of the base publication and its amendments will
remain unchanged until July 2005. At this date, the publication will be

» reconfirmed;

» withdrawn;

« replaced by a revised edilion, or

«  amended.
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Part 2-20: Particular requirements —
Lighting chains

201  Scope

This section of IEC 60588-2 specifies requirements for lighting chains fitted with series- or
paraliel- or a combination of series/parallel-connected incandescent lamps for use either
indoors or outdoors on supply vollages no! exceeding 250 V.

WMOTE 1 & Chrisimas tree chain is an cxample of 8 lighting chain fitted with series or series/parallal connected [amps.
A chain for (Hominafing ski-tracks or promanades is an eoxample of a lighting chain fitted with parallsl connactod
lamps,

MOTE 2 For lighting chams filted with lgmpholders of the push-in type, the approprate requirementd af this
seciion apply,
NOTE 3 In some countnes Lhe ferm "sirings” 8 vsed insload of “chains®

MOTE @ For liphting chains with non-standargised lamps (@9 lamps of the push-in type) the lamps are redgarde:d
as a pan of the lighling cham and censequently included in the testing (and theraby in the cartificate, o any),

20.1.1 Normative references

The following referenced decumenis are indispensable for the application of this document. For
dated references, only the edition ciled applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

IEC 600831875, Plugs and socket-outlets for domestic and simflar general use. Standards
|EC 60227: Polyvinyl chioride insulated cables of rated voltages up to and including 450/750 V
IEC 60238:19091, Edison screw lampholders

IEC 60245: Rubber insulated cables — Rated voltages up to and including 450/750 V

IEC BO320:1981, Appliance couplers for household andg similar general purposes

IEC B05898-1:1888, Luminaires - Parl 1. Geaneral requirements and [ests
IEC 61184, Bayonet lampholders

IEC B1347-2-11, Safety of lamp conirolgear - Parl 2-11: Particular regquirements for
miscellaneous elecironic circuits used with luminaires

CISPR 14:19493, Limits and methods of measurement of radio inferference characteristics of
fhovsehold elecirical appliances, portable tools and simifar electrical apparatus

20.2 General test requirements

The provisions of section 0 of |EC B05%8-1 apply. The tesis described in each appropriate
saction of IEC 60588-1 shall be carrnied out in the order listed in this section of IEC 60598-2.
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20.2 Definitions

For the purpose of this section, the definitions given in section 1 of IEC 60598-1 apply together
with the following definitions:

20.3.1

lighting chain

luminaire comprising an assembly of series-connected lampholders, parallel-connected lamp-
holders or series/parallel-connected lamphelders and interconnecting insulated conductors.

WOTE 1 For lighting chains with non-sfandardised lamps (e g, lamps of the push-in type) the |amps are regarded
as part of the chain,
NOTE 2. For lighling chains with non-removable lamps, the lamps are regarded as part of the chatn

MOTE 3 A lighting chmin may incorporate contrpl devices (e.g. flasher unita, see clause 20.6.16),

20.3.2
sealed chain
a lighting chain enclesed in a ngid or flexible insulating translucent pipe or tube, sealed at the

ends and having no joints
20,4 Classification of luminaires

Luminalres shall be classified in accordance with the provisions of section 2 of IEC G0558-1
logether with the requirements of 20.4.1 and 20.4.2

NOTE  As lighling chalins are mandalorly required 1o be switable for mounting on normally Nammable surlaces they
do net cpguire F marking nor provision ol a waming notice

20.4.1 According 1o the type of protection against electric shock, lighting chains shall be
classified as Class |l or Class 11

20.4.2 According to the degree of protection against dust and maisture, lighting ¢hains for
outdoor use shall be classified as "of rain-proof, splash-proof, jet-proof or walertight
construction”,

20.5 Marking

To provisions: of section 3 of 1EC 8052B-1 apply together with the requirements of 20.5.1
and 20.5.2.

20.5.1

a) Lighting chains shall be marked with the type reference or the electrical data of the lamps
and with the rated voltege of the complete chain. Where it is impractical to mark this
information on the lighting chain. the information shall be marksed on a durable non-
removable sleeve or label filled 10 the cable

b} Lighting chains shall be accompanied by the substance of the following warnings:
1) do not remove or insert lamps while the chain is connected to the supply;

2) for series-connected lamps, replace failed lamps immediately by lamps of the same
rated voltage and watiage to prevent overhaating; this requirement does not apply to
sealed chains;

3) do not connect the chain o the supply while it i3 in the packing unless the packing has
been adapted for display purposes:
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&)

f

g}

4 for series-connected lamps where fused lamps are used to ensure compliance with
20,12.3 hereafter, do not replace a fused lamp with a non-fused lamp [see item e}].

5) ensure all lampholders are fitted with a lamp

Ordinary lighting chains shall additionally be accompanied by the substance of the following
information:

"FOR INDOOR USE ONLY"
Lighling chains which rely on gaskels lo provide the specified degree of protection against
dust and moisture shall additionzlly be accompanied by the substance of the following
information:

"WARNING - THIS LIGHTING CHAIN MUST NOT
BE USED WITHOUT ALL GASKETS BEING IN PLACE"

Lighting chains not intended for interconnection shall in addition be accompanied by the
substance of the follewing warning:

"Do not connect this chain electrically to another chain.”

Lighling ehains {itted with fused lamps to ensure compliance with 20.12.3 shall be accom-
panied by information indicating the means for identification of fused lamps {see 20.5 3},

WNOTE For the purpose of this subclause, o lused famp s o famp designed so as 10 break the cireuib in the
evant ol an overcurrent either L‘l[y‘ means of & Reparals luse incorporated within the lamp or by any alhar manns
.. o special Hlament

Lighting chains wilth non-standardised lamps shall be accompanied by infarmation
Indicating that replacement lamps must be of the same type as delivered or of a type
specified by the manufacturer (see 20.5.2),

Lighting chains provided with non-replaceable lamps shall be accampanied by lhea
information that the lamps are not replaceable.

The information required under items b)3, f) and g) shall be indicated on the packing.

20.5.2 The fallowing information shall be marked on the lampholder or on the cable, or on a
durabie non-removable sleeve or label fitted to the cable:

aj

Mark of origin (this may take the form of a trade mark, the manufacturer's identification
mark or the name of the responsible vendor)

Symbol for class |l or class |ll, if applicable.

Marking for degree of protection agains! dust and moisture, if applicable, or warning that
the chain is for indoor use only

Raled voltage of class Il chains.
Voltage and waltage of replacement lamps.

Use only replacement lamps of the same king provided with this lighting chain.

20.5.3 Fused lamps used 1o ensure compliance with 20 12 .2 shall have 2 sultable means of
identification, such as a special colour.

20.6 Construction

The provisions of seclion 4 of IEC 605%8-1 apply together with the requirements of 206.1
lo 20.6.16.

|
|
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20.6.1 Edison screw lamphelders E10, E14 and E27 shall meel the reguirements
of IEC 60238,

Bayonet lampholders shall meel the requirements of IEC 61184

In lighting chains where nen-standardised lamps (e.g. lamps of the push-in type) are used, the
lamps are regarded as parts of the lighting chain and tested accordingly.

E5 and similar small lampholders of the push-in type shall meet the requirements of the
appropriate clauses of IEC 60238,

In lighting chains fitted with parallel-connected lamps, E27 and B22 lampholdars with insulation
piercing conlacts shall meet the requirements of this section,

20.6.2 Clause 4.6 of seclion 4 of |EC 60598-1 referring to terminal block does not apply.

20.6.3 Clause 4.7 of section 4 of IEC 60598-1 referring o terminals and supply connections
applies together with the following requirement

The method of connection of wiring, external or internal, to components of chains shall give
reliable electrical conlact over the service life of the component.

Compliance is checked by inspection and by carrying oul the tests of this standard.

20.6.4 Only 4114 and 4.11.5 of clause 4.11 of section 4 of IEC 60538-1, referring to
electrical connections and current-carrying parts, apply.

20.6.5 Gaskels used to provide the specified degree of protection against dust and moisture
of lighting chains for outdoor use shall be weather resistant. Such gaskets shall remain in place
on the chain when the lamp is removed and shall fit tightly round the inserted lamp.

Compliance shall be checked by inspection and by manual test,
Mo requirements are specified at present for checking the weather resistance of gaskets.

20.6.6 Compliance with the mechanical strength requirements of clause 4,13 of section 4 of
|IEC 60588-1 for Edison screw lampholders, and small lampholders of the push-in type shall be
checked by the tests given in clause 15 of IEC 60238

The tesis are made on thrée samples of the lampholder without the lamp inserled. After the
test, the relevant compliance requirements of clause 4.13 of seciion 4 of |EC 60598-1 shall be
met.

20.6.7 E5 and E10 lampholders and similar small lampholders of the push-in type shall be
used only if the rated veltage of each lamp does not exceed:

— for ES and similar small lampholders 25,
— for E10 and similar small lampholders B0V,
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and the maximum rated wattage of the lighting chain does not exceed;

- for lighting chains using E5 or similar small lampholders 50 W
— for lighting chains using E10 or similar small lampholders 100 W.

Compliance shall be checked by inspection.

20.6.8 For lighting chains fitted with series-connected lamps, resistors, if any, for bridging the
lamp filaments shall be contained within the lamps. The protection against electric shock and
fire shall not be impaired when these resistors are functioning,

Compliance shall be checked by inspection and, where appropriate. by a test during which the
filamenis of the lamps are inferrupted.

20.6.9 Flasher units forming an integral part of the lighting chain, shall be enclosed in non-
flammable insulaling matenal; they shall be securely fixed o the cable of the chain.

Compliance shall be checked by inspection and, for the non-flammability of the insulating
malerial, by the test of clause 20.15

20.6.10 Noreguirement.
20,611 Lampholders for replaceable push-in lamps shall have a body of insulating matarial,
Compliance shall be checked by inspection

20.6.12 The lamp [bulb) glass of push-in lamps shall not rotate in relation to the lamp cap and
the lamp cap shall not rotate in relation to the lamphoider.

Compliance is checked by applying a torque of 0.025 Nm for 1 min between the glass envelope
and the lampholder. No displacement shall then occur between the parts during the test.

20,6.13 Replaceable push-in type lamps shall remain in the seated position when the lamp is
subjected to a pull force of up to 3 N. Replaceable push-in type lamps shall make electrical
contact with the lampholder contacis by applying & push-in force of between 3 N and 10 N
{under consideration). Withdrawal of the lamp from the holder shall be effected when subjected
to a pull force of between 3 N and 10 N (under consideration).

Maon-replaceable lamps shall withstand a pull force of 10 N = 1 N during which the lamp shall
remain seated and shall noil have become unsaie

During each application of the specified forces no damage shall occur impairing safety and In
perticular nmo breakage or separation of the lamp glass envelope from the lamp cap =hall take
place.

Compliance is checked on 2 new sample by manual {est; by measurement of the forces and by
inspaction.

The sample is then placed in an oven at a lemperature of 120 "C £ 5 °C for 2 h (under
consideration) following which it is allowed to cool down to room temperature,

The sample is then re-submitted to the same tesis, reguirements and compliance criteria as
lhose specified for the sample before the heating treatment.
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20.6.14 Sealed lighting chains shall have adeguate machanical strength.

For rigid sealed lighting chains, compliance is checked by subjecting the pipe 45 limes to each
of the following tests carried out in turn:

a) A pull of 60 N, the stress being applied to the ends of the pipe, without jerks, for 1 min,

) A torgue of 0.15 Nm, the stress being applied to the ends of the pipe in the most
unfavourable direction (alternatively in cases of doubt) without jerks for 1 min,

For llexible sealed lighting chains, compliance is checked by the tesis of a) and b) above
followed by the additional test below:

Tast:

Wind the pipe on a cylinder of 250 mm diameter with a pull of 60 N for the number of
operalions and at the ambient temperature given below:

— lor chains having an IP number up 1o and including 20 10times at25"C 2 5°C
- for chains having an [P number over 20 10 tmes al25°C + 5°C
followed by

10 times at =15 "C + 5 "C

Afler the lest, the pipe shall show no damage affecting the safety of the chain and shall camply
with the eleciric strength test of clause 20.14 applied between live parts and the body.

NOTE 1 Faildre of lamps during the fest s permitied

MOTE 2 An exampie of a les) device sulabia for winding & fexible pups s given in figure 3

20.6.15 The lamp bulbs in lighting chains filted with parallel-connected non-standardised ar
non-removable lamps shall meet the mechanical requirements of clause 4.13.1 of IEC B0598-1
using an impacl energy of 0.2 Nm.

20.6.16 Any electronic control device (e.g. flasher units) shall, in addition to the requirements
of this standard, comply with the requirements of IEC §1347-2-11

Compliance shall be checked by carrying oul the relevant tests

20.7 Creepage distances and clearances

The provisions of section 11 of IEC 80538-1 apply excep! that for Edison screw lampholders
and small lampholders of the push-in type. clause 17 of IEC 60238 appliss.

20,8 Provisions for earthing

The pravisions of section 7 of IEC 60588-1 do not apply.

20.9 Terminals

The provisions of section 15 of IEC BO5%8-1 apply.
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20,10 External and internal wiring

20101 Subclause 5.2.2 of section 5 of |IEC 60598-1 does not apply, Internal and external
cables of lighling chains other than sealed chains, and external cables of sealed chains shall
not be lighter than the following:

— lor ordinary lighting chains using seresiparallel-connected iampholdars BE227  IEC 43

— lor Class I lighting chains ant pans of chains supplied by SELV with a maximum rated 60227 |EC 42"
wallage exceading 500W .

- for Class ITordinary lighting chains using senes/paraflol-connocted lamphotdars 60227 1IEC &2

- Apr other lighting chains using series/paraliel-connected lampholders 60245 |EC 67
for ather lighling chaine where the length of cable between the supply EBQZas  |EC GG

plug and the neares! lampholder sxceeds 3 m — for that part of the cable

"IEC 42 will e withdrawn Trom the cable standard 1EC 60227 However, due to the lact that the cable will stifl be
ovallabla on the market, on reques!, the referenoe will be retained until the next ravision of this standard

Compliance |5 checked by Inspection, measurement and by calculation.

The nominal cross-sectional area of the conductors shall be not less than one of the following
values:

a) 0,5 mm? for ordinary lighting chains with E5 or E10 lampholders or other small
lampholders,

by 0,75 mm? for other lighting chains with ES or E10 lampholders or other small lampholders,
and for lighting chains with E14, E27, B15 or B22 lampholders and fited with series-
connecied lamps.

c} 1,5 mm? for lighting chains with E14, E27, B15 or B22 lampholders and fitted with parallel
connected lamps

H the maximum raled watlage of class 1l lighting chains and parts of chains supplied by
SELV is less than 50 W then the conductors of the internal and external cables may have a
cross-sectional area of 0,4 mm?2 or less provided that the current-carrying capacity and the
mechanical properties are adequate. If the maximum rated wattage exceeds 50 W, the cables
shall comply with 60227 |EC 42 (see asierisk above). If the wattage is less than 50 W the
insulation of the cables shall comply with the requirements of 5.3.1 of IEC 60598-1,

For sealed chains, the internal conductors may have a cross-sectional area of 0,4 mm? or less
provided the current-carrying capacity and the mechanical properties are adequate. In addition,
conductors without insulation are accepted provided adequate precautions have been taken to
ensure maintenance of the minimum crespage distances and clearances and compliance with
the requirements of 5.3.1 of IEC BD5E88-1

Compliance is checked by inspection. measurement and by calculation,

In tne USA cable shall;

= hawve g minEmum insutation thickness of 0.762 mm
= have & minimum Tame rgling of VW-1.

- ha LY rated;

- fave a lemparaturs reting of 106 “C;

= pe reled lor indoor andior pultdoor-use.

20,10.2 For lighting chains incorporating s single-core cable, the test described in 5.2.10.1 of
section 5 of IEC 6D598-1 is made in the following way

The cable is subjected 50 {imes {o a pull of 30 N. The torque test is not made.
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20.10.3 Plugs of lighting chains shall meet the requirements of IEC 60083, 1

Lighting chains for outdoor use shall either be provided with a splash-proof plug or be suitable
for permanent conneclion to fixed wiring by means of a junction bax.

The length of the cable between the plug and the first lampholder shall be not less than 1,5 m.

Compliance shall be checked by measurement,

WNOTE 1 Lampholders ina non-rewirabile lighting chain fitted with parallal-connacted lamps may be connectad to a
flal cable by mepns of pin contacts or edge contacls, which penetrate tha insulation of the cable and provide
ilactric contact with 1he conduclors.

WOTE 2 MWational rules in some countries do not permit plugs im accordance with |EC BOOB3.

20.11 Protection against electric shock

The provisions of seclion 8 of IEC 60598-1 apply logether with the reqguirements of 20.11.1
1o 20,113,

20.11.1 For lighting chains with means for refaming lamps other than E10 or larger
lampholders, the protection agains! electnc shock shall be at least equivalent to that required
for lighting chains provided with E10 lampholders

If the plug of a lighting chain incerporates a means for disconnecting one end of the chain to
facilitale installation, the connector fitted at the end of the cable shall have an entry such that
lhe diameter of \he opening and the distance from the front to live parts are equal to the
corresponding dimensions specified in figure 1. The two parls of the connectar shall not
separale when subjecied 1o a pull force of 10 N

For metal parts of lampholders and for the cap of bayonet lamps, compliance shall be checked
by a tesl with the standard test finger specified in |1EC 60525

A lamp with the longest commercially available lamp-cap shall be inserted when the
inaccessibility of bayonet lamp-caps 1s checked,

MOTE The gasket referred 1o in 20 6.5 may serve a& protection against accidental contact with the cap aof & lamp
with a bayonel cap

For plugs incorporating means for disconnecting one end of the chain, the degree of protection
againsi eleatric shock shall be such that it is not possible to touch the contact piece with the
standard test fingsr specified in IEC 60522 In general, the contact piece is a pin fitled in the
body of the plug, the pin being shrouded by the body of the plug or otherwize protected.

20.11.2  Lighting chains shall not electrily tinsel or other metallic decorations with which they
are used.

Compliance shall be checked by means of a flat probe, 0,5 mm thick and 8 mm wide, with a
rounded lip having a radius of 4 mm. It shall not be possible to fouch live parts with this probe,
when it is applied in any position with 2 force not exceeding 0.5 N, the chain being fitted with
the lamps with which it i1s gelivered

2011.3 Lampholger contact shall be reliably secured in the lampholder body by means other
lhan friction to avoid such & displacement of the lampholder contacts that live parts of the
chain become accessible. An example of an adequale securing method is by the provision of
ears on the contacis of the lampholder
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Compliance shall be checked by inspection and by the following test,

Six lampholders are healed for 7 h according to the requirements of clause 12.3 of section 12
of IEC 60558-1 in an orientation to reach the highest temperature. After the lampholders have
cooled down to room temperature, the incandescent lamps are removed and a force of 15 N is
applied far 1 min 1o each of the conductors connected. Following this, a force of 30 N is applied
for 1 min io the {wo conductors together. The forces are applied at a distance of 3 = 0.8 mm
from the insertion points in the lampholder so as to try o move the contacts from the

lampholders.

During the tes! the coniacts shall nol move more than 0,8 mm. An example of a device suitable
for this test is shown In figure 2.

20.12 Endurance tests and thermal tests

The provisions of seclion 12 of |IEC 60598-1 apply together with the requirements of 20.12.1
to 20.12.3.

Luminaires with an IP classification greater than IF20 shall be subjected to the relevan! lests of
clauses 12.4, 12.5 and 12 6 of section 12 of IEC 60598-1 after the test(s) of clause 9.2 but before
the test{s) of clause 3.3 of section 3 of IEC B0538-1 specified in clause 20.13 of lhis section of
IEC 60588-2.

20121 The requiremments of lem d) of 12.3.1 and item d) of 12.4.1 of section 12 of
IEC 60598-1 are replaced by the following:

The lests are carried oul at a voltage such that the wattage is equal to 1,05 times the wattage
measured when the lighting chain is supplied at the rated voltage

20.12.2 The requiremenis of ilem e) of 12.3.1 and item g) of 1241 of seclion 12 of
IEC 60598-1 apply excepl that lamps for sealed chains are not replaced.

20.12.2 The operatlion of devices for bridging the lamp filament, where fitted in accordance
with 20.6.8, shall not cause any part of the lighting chain to attain a temperature which would
impair safety,

Compliance is checked by causing the bridaing device 1o operate successively an sach lamp.
the lamp not being replaced. The temperature of the component parts of the lighting chain shall
be allowed to stabilize before each bridging device is made to operate. The temperature of
lampholders and cables shall not exceed the appropriate values given in tables X and Xl
of IEC 60588-1.

If a protective device (e.g. & fused lamp) operates during the test, the highest temperatures
reached shall be taken as the final iemperatures

20.13 Resistance to dust and moisture

The provisions of section 9 of IEC 60598-1 apply togsther with the fallowing requirement.
For luminaires with an IF classification greater than IPZ0 the order of the tests specified in
section 9 of IEC B0598-1 =hall be as specified in clause 20.12 of this IEC 80588-2.

Lighting chains are completely assembled ready for use, appropriate lamps are inserted and
lhe lampholders are positioned at random during the test described in clause 9.2 of section 9 of
IEC 60598-1.
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20.14 Insulation resistance and electric strength

The provisions of section 10 of IEC 60598-1 apply

20.15 Resistance to heat, fire and tracking
The provisions of section 13 of IEC 60598-1 apply, except that;

- for flexible pipes of sealed chains the test of 13.2.1 is replaced by the test of clause B
of IEC 60811-3-1

JEC 72198

Dimensians in myllimetres

Figure 1 — An example of a suitable connection for lighting chains
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| Movable weight

40 \' H.nge pen Lampholder

Suppant to raise lamphalder 80 kever arm is in bari-
zonial posmion when force s first applied

e

==
!

—

Cin in arm 1o facitate clamping of lampholder Holes for leads
bead
IEC raany

Dimansions in miiimetres

Figure 2 - Example of test device suitable for checking security of
lampholder contacts
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(EC 78594

Dhmansions in millimelres

1} Diameter of woodan cylinder,

2} Distance between the lixing point of the liexible pipe and the weaight prior to commencement of the test,

Figure 3 — Example of test device suitable for winding a flexible pipe
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Annex A
(informative)

Tumbling barrel test

(Applicable to class || Hghting chains only. )

Mo requirement
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