INTERNATIONAL ISO
STANDARD 16486-5

Second edition
2021-05

Plastics piping systems for the supply
of gaseous fuels — Unplasticized
polyamide (PA-U) piping systems
with fusion jointing and mechanical
jointing —

Part 5:

Fitness for purpose of the system
Systémes de canalisations en matiéres plastiques pour la distribution
de combustibles gazeux — Systemes de canalisations en polyamide

non plastifié (PA-U) avec assemblages par soudage et assemblages
mécaniques —

Partie 5: Aptitude a I'emploi du systeme

Reference number
ISO 16486-5:2021(E)

©1S0 2021



ISO 16486-5:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved



ISO 16486-5:2021(E)

Contents Page
FFOT@WOT ........ooccccoeveeesee stk iv
IIMETOQUICEION ...t 88555 vi
1 SCOPI ... 1
2 Normative references
3 Terms and definitions
4 Symbols ...
5 Fitness for purpose
51 Method of preparation of assemblies for tESTING . ...
5.1.1  General
5.1.2  BULL fUSTON JOINES oot
5.1.3  EleCtrofusion JOIMTING ...ttt
5.1.4  Transition fittings........crn
5.2 Requirements for fitness for purpose..........c.......

5.2.1  Fitness for purpose for butt fusion joints....
5.2.2  Fitness for purpose for electrofusion joints..

5.2.3  Fitness for purpose for transition flttlngs

6 DeSIGN COTIICTOME ... e 7
Annex A (normative) Preparation of test assemblies by butt fusion.............ccc 8
Annex B (normative) Preparation of test assemblies by electrofusion ... 11
Annex C (informative) Derating coefficients for operating temperatures............... 12
Annex D (normative) Rapid crack propagation (RCP) resistance of pipe at temperature less

than 0 °C...... e POt 12815300028 10551850 8858885588 SRR RS 13
BIDLEOZTAPIY . ...t e 14

© 1S0 2021 - All rights reserved iii



ISO 16486-5:2021(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/
iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves
for the transport of fluids, Subcommittee SC 4, Plastics pipes and fittings for the supply of gaseous fuels,
in collaboration with the European Committee for Standardization (CEN) Technical Committee CEN/
TC 155, Plastics piping systems and ducting systems, in accordance with the Agreement on technical
cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 16486-5:2012), which has been
technically revised.

The main changes compared to the previous edition are as follows:
— for transition fittings, reference is made to ISO 17885;
— new Clause 5, Design Coefficient, has been added;

— Annex A refers to ISO 11414 for test piece assemblies by butt fusion and has been brought in line
with ISO 12176-1 for butt fusion equipment.

— Annex A has been brought in line with ISO 21307, with a definition of PA fusion parameters for
the single low-pressure and the single high-pressure butt fusion jointing procedures (the dual low-
pressure procedure is not investigated for PA-U so far);

— in Table A.2 for the single low-pressure butt fusion procedure, the pressure, p;, has been changed
from (0,3 £ 0,1) MPa to (0,3 + 0,05) MPa to raise the minimum pressure from 0,2 MPa to 0,25 MPa;

— Annex Brefers to ISO 11413 for test piece assemblies by electro fusion and to [SO 12176-2 for electro
fusion equipment;

— Annex C of ISO 16486-5:2012, Assessment of fitness for purpose of transition fittings, has been
deleted;

— new Annex C, Derating coefficients for operating temperatures, has been transferred from
ISO 16486-6;
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— new Annex D, Rapid crack propagation (RCP) resistance of pipe at temperature less than 0 °C, has
been added.

Alist of all parts in the ISO 16486 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction
This document specifies the requirements for a piping system and its components made from
unplasticized polyamide (PA-U), which is intended to be used for the supply of gaseous fuels.

Requirements and test methods for material and components of the piping system are specified in
ISO 16486-1, 1SO 16486-2, 1SO 16486-3, and ISO 16486-4.

This document covers the characteristics for fitness for purpose of the system.

Recommended practice for installation is given in ISO 16486-6, which will not be implemented as
European Standard under the Vienna Agreement.

NOTE Recommended practice for installation is also given in CEN/TS 12007-6, which has been prepared
by Technical Committee CEN/TC 234, Gas infrastructure.

Assessment of conformity of the system is to form the subject the future ISO/TS 16486-71).

1) Under preparation. Stage at the time of publication: ISO/AWI TS 16486-7:2021.
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Plastics piping systems for the supply of gaseous fuels —
Unplasticized polyamide (PA-U) piping systems with fusion
jointing and mechanical jointing —

Part 5:
Fitness for purpose of the system

1 Scope

This document specifies the requirements of fitness for purpose of unplasticized polyamide (PA-
U) piping system, intended to be buried and used for the supply of gaseous fuels. It also specifies the
definitions of electrofusion and butt fusion joints.

This document specifies the method of preparation of test piece joints and the tests to be carried out on
these joints for assessing the fitness for purpose of the system under normal and extreme conditions. It
also specifies the test parameters for the test methods to which it refers.

The ISO 16486 series is applicable to PA-U piping systems, the components of which are connected by
fusion jointing and/or mechanical jointing.

In conjunction with the other parts of ISO 16486, it is applicable to PA-U fittings, their joints and to
joints with components of PA-U.

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.

ISO 1167-1, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 1: General method

[SO 1167-4, Thermoplastics pipes, fittings and assemblies for the conveyance of fluids — Determination of
the resistance to internal pressure — Part 4: Preparation of assemblies

[SO 11413:2019, Plastics pipes and fittings — Preparation of test piece assemblies between a polyethylene
(PE) pipe and an electrofusion fitting

ISO 11414:20009, Plastics pipes and fittings — Preparation of polyethylene (PE) pipe/pipe or pipe/fitting
test piece assemblies by butt fusion

ISO 13953, Polyethylene (PE) pipes and fittings — Determination of the tensile strength and failure mode of
test pieces from a butt-fused joint

[SO 13954, Plastics pipes and fittings — Peel decohesion test for polyethylene (PE) electrofusion assemblies
of nominal outside diameter greater than or equal to 90 mm

ISO 13955, Plastics pipes and fittings — Crushing decohesion test for polyethylene (PE) electrofusion
assemblies

ISO 13956, Plastics pipes and fittings — Decohesion test of polyethylene (PE) saddle fusion joints —
Evaluation of ductility of fusion joint interface by tear test
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ISO 16486-1, Plastics piping systems for the supply of gaseous fuels — Unplasticized polyamide (PA-U)
piping systems with fusion jointing and mechanical jointing — Part 1: General

ISO 16486-2, Plastics piping systems for the supply of gaseous fuels — Unplasticized polyamide (PA-U)
piping systems with fusion jointing and mechanical jointing — Part 2: Pipes

ISO 16486-3, Plastics piping systems for the supply of gaseous fuels — Unplasticized polyamide (PA-U)
piping systems with fusion jointing and mechanical jointing — Part 3: Fittings

ISO 16486-6, Plastics piping systems for the supply of gaseous fuels — Unplasticized polyamide (PA-U)
piping systems with fusion jointing and mechanical jointing — Part 6: Code of practice for design, handling
and installation

ISO 17885, Plastics piping systems — Mechanical fittings for pressure piping systems —Specifications

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 16486-1 and the following
apply.

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

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

31
electrofusion joint
joint between a PA-U electrofusion socket or saddle fitting and a pipe or a spigot end fitting

Note 1 to entry: The electrofusion fittings are heated by the Joule effect of the heating element incorporated at
their jointing surfaces, causing the material adjacent to them to melt and the pipe and fitting surfaces to fuse.

3.2

butt fusion joint

joint made by heating the planed ends of matching surfaces by holding them against a flat heating plate
until the PA-U material reaches fusion temperature, quickly removing the heating plate and pushing the
two softened ends against one another

Note 1 to entry: This definition refers to a butt fusion joint using a heating tool.

3.3

fusion compatibility

ability of two unplasticized polyamide materials of the same type to be fused together to form a joint
which conforms to the performance requirements of this part of ISO 16486

3.4

transition fitting

factory-made fitting that makes a transition joint (3.5) between a unplasticized polyamide (PA-U) piping
and a metallic pipe as described in ISO 16486-3

Note 1 to entry: The metallic parts of the fitting may be assembled to metallic pipes by screw threads, compression
joints, welded or flanged connections. The fitting can allow for either a dismountable or permanently assembled
joint. In some cases, the supporting ring may also act as a grip ring.

3.5
transition joint
joint at which two different piping materials (the PA-U and metal piping) are connected
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