COPYRIGHT ©® IEC. NOT FOR COMMERGIAL USE OR REPRODUCTION

NORME CEIl
INTERNATIONALE IEC

INTERNATIONAL 61386-21
SLANEURD R

2002-02

Systémes de conduits
pour installations électriques —

. §——~=, | Add: 8 Hoang Quoc Viet, Cau Giay, HN‘
Partie 21: ° J ‘

A E Wﬁéiﬁ@ Tel (84-4) 87564268 - Fax. (84-4) 36361556 |
Reglgs partigyliéres Website: www.ismg.org.vn '
Systémes d

onduits-rigides |
This cepy has hesn wade by informatisa !
5

Conduit systéid {8 EaBI& ishdyeme ety
Part 21:

Particular requirements -

Rigid conduit systems

© IEC 2002 Droits de reproduction réservés — Copyright - all rights reserved

Aucune partle da celle publication ne peut 8ire reproduite ni  No part of this publication may be reproduced or utilized In any
utilisée sous quelque forme que ce solt et par aucun procédé, form or by any means, electronic or mechanical, Including
électronique ou mécanique, y compris la photocople et les photocopying and microfilm, without permission In writing from
microfilms, sans I'accord éorit de I'éditeur. the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Gwitzerland
Telephone: +41 22 919 02 11 Telefax: +41 2291903 00 E-mall: Inmail@iec.ch  Web: www,iec.ch

CODE PRIX N
Commisslon Electrotechnlque Internationale PRICE CODE
International Electrotechnical Commission
MexayHapoaHaa 3nekTpotexHuueckas Komuccus Pour priy, voircatalogue en vigueur
"

For price, see current catalogue

NOLLONAOYLTY YO ISN TVIOUIWNOD ¥O4 LON 031 6 LHOINALOD



COPYRIGHT © IEC. NOT FOR COMMERCIAL USE OR REPRODUCTION

61386-21 © IEC:2002 -3~
CONTENTS

FOREWORD........ pvessgTTES T . 5
{77 o - AR A R a—— R S R R e A R e A AR e 9
2 " NOIMAIVE Tl O N OO utisiaiminssisvssviiinoiss siiatin hes soesabhss o1 dansnssss takanosins ko nnens annrssssssassssssnssss 9
3 Definitions ........ EeEEtettietaetirseeriraeteerressaevrenbakhediesrinsreteressabuntsersresansresiratoetsrernerennsnesses Y 9
4  Qerermlrequlemend .. s aarsRrBEG RS REse e .9
5 General conditions FOrtests ...icmmmmssiensissemsnsmssmissesssiosvsssinsssvisns fesssseo N 9
6+ iClassitication.csrnummmmnrrsrrannsmnasinnvss s il i 9
7 Marking and documentation ...........cooviiiiiiiiiiiii e 9
8 DImMensionS. s issvmsmmasmennymsansmsnenrvio e ) s 11
9 [CONSHUCHOM s s syl -~ s s+ vscievine 13
10 Mechanical properties aussisisvisani samosssiemsssaysessomsssyisemomi Tk ss v QI s syt 13
11 EI@CHHCAI PrOPEIHIES ....vivivevieisiesieiestissesiesecttetesesetesssseasessssseeeasesstessessaseessessstaseesereensanas 17
12, Thermal propertios s amsisivessimarisveassiseoge v T s il vi visiiviascanisisoiinrensing 17
18 FIe RaZatll  mimaeimmsmmisseosmo s Sa b e v g S W Gscs 3656 v su b s s enmisn oo 19
14 External InflUeNCes . ivsissssvisisiasormssisminsvoiisso e TV, o s svossvs soivasavsiuusviosons ssribis 19
16 Electromagnetic compatiDility........ccceeeieiiiiiiiiiiiiiii i e 19
Figure 101 — Bending apparatus for metallic and composite conduits...............ccovvvviiivernrnnnnn 21
Figure 102 — Gauge for checking the minimum inside diameter of the conduit system

after impact, bending, collapse and resistance to heat tests.............coooeeviieiiiiiiiiiiiiiin, 23
Figure 103 — Bending apparatus for non-metallic and composite conduit.......................cvvveen 25
Figure 104 — Arrangement for collapse test ..........ccoovrviiiiiiiiiiiiii e 27
T:able 101 —Thread |OITEERIE ..o s s s R ar e s Tie 11
Table 102 — Maximum entry diameter and minimum entry length details ................ccccvveeiinenns 13

NOILONAO¥UdIY ¥0 3SN TVIOHIWINOD HO4 LON "031 ® LHOIHAJOD



COPYRIGHT © IEC. NOT FOR COMMERCIAL USE OR REPRODUCTION

61386-21 © IEC:2002 -5~

1)

2)

4)

5)

6)

INTERNATIONAL ELECTROTEGHNICAT COMMISSION ¢, cuy, )

oang Quoc »
Egyih ALY [Tel (84-4) 37564268 - Fax: (84-4) 38361556

CONDUIT SYSTEMS FOR C{A-BI:E’/MA' GEMENT L ;

|
Part 21: Particular requiremehts/HsRitgicidoWabitay dteligrmatia
Center fop Standards, Metrology and Ebua!iay;

FOREWORD

The IEC (International Electrolechnical Commission) Is a worldwlde organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and In addition to other activities, the IEC publishes International Standards. Their preparation is
entrusted to technical committees; any IEC National Committee Interested in the subject dealt with may
participate in this preparatory work. International, governmental and non-governmental organizations llaising
with the IEC also participate in this preparation. The IEC collaborates closely with the International Organization
for Standardization (ISO) in accordance with conditions determined by agreement between the two
organizations.

The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an
International consensus of opinion on the relevant subjects since each technical committee has representation
from all interested National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote International unification, IEC National Committees undertake to apply IEC International
Standards transparently to the maximum extent possible in their national and regional standards. Any
divergence between the IEC Standard and the corresponding national or regional standard shall be clearly
indicated in the latter, )

The IEC provides no marking procedure to Iindicate Its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

Attention Is drawn to the possibility that some of the elements of this International Standard may be the subject
of patent rights. The IEC shall not be held responsible for identifying any or all such patent rights.

o

International Standard IEC 61386-21 has been prepared by subcommittee 23A: Cable
management systems, of IEC technical committee 23: Electrical accessories.

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

FDIS Report on voting
23A/369/FDIS 23A/372/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

This part 21, which specifies particular requirements for rigid conduit systems, Is to be used In
conjunction with IEC 61386-1, Conduit systems for electrical installations — Part 1: General
Requirements, and its amendments?. It was established on the basis of the first edition (1996)
of that standard and its amendment 1 (2000).

1

Please note that the generic title of the IEC 61386 serles has been changed to Conduit systems for cable
management since the publication of part 1, hence all other parts of the series are now published under this new
title.
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This part 21 supplements or modifies the corresponding clauses of IEC 61386-1. Where a
particular clause or subclause of part 1 is not mentioned in this part 21, that clause or
subclause applies as far as is reasonable. Where this part 21 states "addition", "modification”
or "replacement", the relevant text of part 1 is to be adapted accordingly.

Subclauses, tables and figures which are in addition to those in part 1 are numbered starting
with 101.

A conduit system which complies with this standard, is deemed safe for use when installed in
accordance with national wiring regulations, whilst applying the manufacturer's installation
instructions and conduit classification.

NOTE The following print types are used:
— requirements: in roman type
— test specifications: in italic type

— notes: in small roman type

The committee has decided that the contents of this publication will remain unchanged until
2006-12. At this date, the publication will be

e reconfirmed;

o withdrawn;
* replaced by a revised edition, or
e amended.
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CONDUIT SYSTEMS FOR CABLE MANAGEMENT -

Part 21: Particular requirements — Rigid conduit systems

1 Scope
This clause of part 1 is applicable, except as follows:
Addition:

This part of IEC 61386 specifies the requirements for rigid conduit systems.

2 Normative references

This clause of part 1 is applicable.

3 Definitions

This clause of part 1 is applicable.

4 General requirements

This clause of part 1 is applicable.

6 General conditions for tests

This clause of part 1 is applicable.

6 Classification
This clause of part 1 is applicable, except as follows:

6.1.11,6.1.21,6.1.3 2,6.1.3 3,6.1.34,6.1.4 1 and 6.1.5 1 are not applicable.

NOTE RIgid conduit systems according to 6.1.1 2 and 6.1.2 2 and classification 1X from 6.2.1, table 1 are not
allowed in France.

7 Marking and documentation
This clause of part 1 is applicable, except as follows:
Addition:

7.1.101 The conduit shall be marked in accordance with 7.1 along its entire length at regular
intervals of preferably 1 m but not longer than 3 m and each length shall be marked at least
once,

Compliance is checked by inspection.
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7.1.102 The manufacturer shall document for the system the minimum inside diameter and
the classification in accordance with clause 6.

Compliance is checked by inspection.

8 Dimensions

Replacement:

8.1 Threads and outside diameters shall comply with IEC 60423,
Compliance is checked by means of the gauges specified in IEC 60423,

8.2 Threadable conduits and threadable conduit fittings, except terminating conduit fittings,
shall comply with table 101. Non-threadable conduit fittings, except fittings which are part of a
conduit system declaring tensile strength, shall comply with table 102. The minimum inside
diameter of the conduit system shall be as declared by the manufacturer.

Compliance is checked by measurement.

Table 101 — Thread lengths

External thread Internal thread

Size Minimum length Minimum length
mm mm
6 05,5 06,5
06,5 07,5
10 08,5 09,5
12 10,5 11,6
16 12,6 13,6
20 14,0 15,0
25 17,0 18,0
32 19,0 20,0
40 19,0 20,0
50 19,0 20,0
63 19,0 20,0
75 19,0 20,0
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Table 102 — Maximum entry diameter and minimum entry length details

External thread Internal thread

Size Maximum entry diameter Minimum entry length
mm mm
06,5 06,0
08,5 08,0
10 10,5 10,0
12 12,5 12,0
16 16,5 16,0
20 20,5 20,0
25 25,5 25,0
32 32,6 30,0
40 40,7 32,0
50 50,8 42,0
63 63,9 50,0
75 75,9 50,0

9 Construction

This clause of part 1 is applicable.

10 Mechanical properties

This clause of part 1 is applicable, except as follows:
10.4 Bending test

Replacement:

Conduits which are declared by the manufacturer as being bendable are tested in accordance
with 10.4.101, 10.4.102 or 10.4.103.

10.4.101 Metallic conduits

10.4.101.1 Conduit sizes 16, 20 and 25 are subjected to a bending test by means of the
apparatus shown in figure 101. Testing of other sizes is in accordance with the manufacturer's
instructions.

10.4.101.2 Samples having a length equal fo 30 times the nominal diameter, are bent so that
when released, they have an angle of (90 + 5)°, so that the inside radius of the bend is equal to
six times the nominal diameter.

10.4.101.3 For conduits with welded seams, six samples are tested, three with the seam on
the outside of the bend, three with the seam on the side.
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10.4.101.4 After the test:

— the basic material of the conduits and the protective coating of the conduits shall show no
cracks visible to normal or corrected vision without magnification;

— seams, if any, shall not have opened;
— the section of the conduit shall not have distorted unduly.

The distortion of the section is checked as follows:

When the bent conduit is held in such a position that the straight portions are at an angle of
approximately 45° to the vertical, one end of the sample pointing upwards and the other
downwards, it shall be possible to pass the appropriate gauge as shown in figure 102 through
the sample under its own weight and without any initial speed.

10.4.102 Non-metallic conduits

10.4.102.1 Conduit sizes 16, 20 and 25 are subjected to a bending test by means of the
apparatus shown in figure 103. The length of the sample is approximately 500 mm. Testing of
other sizes is in accordance with the manufacturer's instructions.

10.4.102.2 A bending aid, in the form of a coiled spring of square section metal wire, without
burrs and having an overall diameter between 0,7 mm and 1,0 mm less than the specified
minimum inside diameter of the conduit, or a bending aid recommended by the manufacturer, is
inserted into each sample before bending.

10.4.102.3 Before the test, the sample with the bending aid inserted is conditioned for at least
2 h in a refrigerator within which the temperature is maintained at the declared temperature as
given in table 1 with a tolerance of +2 °C.

The bending apparatus is placed beside the refrigerator and the test is carried out within 10 s
after the removal of the sample from the refrigerator.

10.4.102.4 Each sample is placed in position as shown in figure 103, and held lightly in the
groove of the former by means of the clamp. The sample is bent round the former by moving
the bending rollers so that, when released, it has an angle of (90 + 5)°, In this position, it shall
be possible to remove the bending aid without damage to the sample or the aid.

After the test, the sample shall show no cracks visible to normal or corrected vision without
magnification and it shall be possible to pass the appropriate gauge, as shown in figure 102,
through the sample under its own weight and without any initial speed.

10.4.103 Composite conduits

Composite conduits which are declared by the manufacturer as being bendable are tested both
in accordance with 10.4.101 and 10.4.102, using new samples for each test.

The test is carried out at the declared temperature as given in table 1 with a tolerance of +2 °C.
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10.6 Flexing test

This subclause of part 1 is not applicable.

10.6 Collapse test

Replacement:

10.6.101 Metallic conduits

Metallic conduits are not subjected to a collapse test.
10.6.102 Non-metallic and composite conduits

10.6.102.1 Conduits which are declared by the manufacturer as being bendable shall be
tested in accordance with 10.4.102 with the exception of 10.4.102.3.

10.6.102.2 The samples are fixed to a rigid support by means of four straps, as shown in
figure 104, after having removed the bending spring or any other bending aids recommended
by the manufacturer, '

The support with the sample in position is kept for 24 h £ 15 min in a heating cabinet at the
declared temperature as given in table 2 with a tolerance of +2 °C.

After this period, with the support in such a position that the straight portions of the sample are
at an angle of approximately 45° to the vertical, one end of the sample pointing upwards and
the other downwards, it shall be possible to pass the appropriate gauge, as shown in
figure 102, through the sample under its own weight and without any initial speed.

10.7 Tensile strength
This subclause of part 1 is applicable, except as follows:

10.7.3 Not applicable.

11 Electrical properties

This clause of part 1 is applicable.

12 Thermal properties
This clause of part 1 is applicable, except as follows:
12.3 Replacement:

The load is then removed and immediately after its removal it shall be possible to pass the
appropriate gauge, as shown in figure 102, through the conduit under its own weight and
without any initial speed, with the sample in the vertical position.
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13 Fire hazard

This clause of part 1 is applicable.

14 External influences

This clause of part 1 is applicable.

16 Electromagnetic compatibility

This clause of part 1 is applicable.

Y
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Size Bending radlus Radlus of'groovo
Inside radlus R | Outside radius Ry r
mm mm mm
18 96 113 8,1
20 120 141 10,1
25 150 178 12,7
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NOTE This drawing is not intended to govern design except as regards the dimensions shown.

Figure 101 — Bending apparatus for metallic and composite conduits
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D 80 % of the manufacturer's declared minimum inside
diameter of the conduit system

Material Steel, hardened and polished, edges slightly
rounded

Manufacturing tolerance *+005 mm

Tolerance and axial dimension | 0,2 mm

Admissible wear 0,01 mm

NOTE The drawing Is not intended to govern design except as regards the dimensions shown

Figure 102 — Gauge for checking the minimum inside diameter of the conduit system

after impact, bending, collapse and resistance to heat tests
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IEC 476/02

Key

1 Bending roller
2 Clamp

3 Sample

4 Bending spring
5 Former

6 SectionA-A

Radius to bottom |Radlus of arc traced Radlus of Diameter to
of groove of out by centre of groove of bottom of goove
former bending roller former and of bending roller
Size bending roller
Ry R2 r D
mm mm mm mm
16 48 84 8,1 24
20 60 105 10,1 30
25 75 131,26 12,6 37,5

NOTE This drawing is not Intended to govern design except as regards the dimenslons shown.

Figure 103 - Bending apparatus for non-metallic and composite conduit
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IEC 477/02

Key:

1 Sample
2 Rigid Support

NOTE This drawing Is not Intended to govern design except as regards the dimensions shown.

Figure 104 — Arrangement for collapse test
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This annex of part 1 is applicable

This annex of part 1 is applicable

5, D e

Annex A
(normative)

Annex B
(normative)
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