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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
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Introduction

Thin wall thickness unplasticized polyamide (PA-U) pipes and solvent cement joints are used typically for low
pressures, while thicker wall thickness pipes and butt fusion, electrofusion or mechanical joints are typically
used for high pressures.

For technical and safety reasons, it is not possible to mix the components of the two types of piping system
(thin wall thickness pipes cannot be jointed by butt fusion or mechanical joints and vice versa). In particular,
solvent cement joints must not be used for jointing for high pressure piping systems.

SO irme—bens e e eata o—pfrogramtie—6ae RS A—HHPra EtZeEe—P06 FHGE

; 2 a v A A-U) piping
ems for the supply of gaseous fuels is split into two series of International Standards, with| one series
(ISQ 17467) covering piping systems the components of which are connected by solvent cement jointing and
the pther (ISO 16486) the components of which are connected by fusion jointing and/or. mechanical jointing.
Whéen more experience will be gained from the field, it might be reasonable to merge the ISO 17467 series and
the ]SO 16486 series in one single series applicable to PA-U piping systems.

A similar series (ISO 17135) for fusion and mechanically jointed plasticized polyamide (PA-P) pipjng systems
is in preparation.
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INTERNATIONAL STANDARD

ISO 16486-
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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 —
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Scope

part of ISO 16486 specifies a code of practice dealing with unplasticized polyamide(PA-U) pipi
hded to be buried outside buildings and used for the supply of gaseous fuels.t addresses t
c principles for gas supply systems.

e detailed national standards or codes of practice might exist in the {SO member countries.
16486 is intended to be applied in association with those national standards or codes of prad
e above-mentioned basic principles.

applicable to mains and service lines, the components of which are prepared for jointing by scra
hining, and gives instructions for the design, storage, handling, transportation, laying condition
ity control of PA-U pipes and fittings up to and including~250 mm outside diameter, as well as
testing, backfilling, pipe system testing, commissionifig and decommissioning.

jointing methods covered by this part of ISO 16486 are butt fusion jointing and electrofusion j

bpecial precautions are necessary for areas-exposed to the influence of mining and earthquake
e precautions mentioned in this part of ISO© 16486.

the responsibility of users of this part of ISO 16486 to take existing and new national regulations i

Normative references
following documents, in'whole or in part, are normatively referenced in this document and are in

e referenced docdment (including any amendments) applies.

12162, Therfmoplastics materials for pipes and fittings for pressure applications — CI|
gnation andg'design coefficient

12176¢1, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 1

ISO

Ng systems,
he common

This part of
tice related

ping and/or
5 and fusion
subsequent

binting.

5 other than

nto account.

lispensable

s application. For datéd references, only the edition cited applies. For undated references, the latest edition

assification,

- Butt fusion

Electrofusion

— Part 2:

ISO 12176-3, Plastics pipes and fittings — Equipment for fusion jointing polyethylene systems — Part 3:
Operator’s badge

EN 12327, Gas supply systems — Pressure testing, commissioning and decommissioning procedures —

Fun

ctional requirements

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
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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 16486-5, 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

3 Terms and definitions

For the purposes of this document, the terms, definitions, symbols and abbreviated terms given in ISO 16486-1
and ISO 16486-5 and the following apply.

31

butt fusion
pressure in
the interfac

3.2
clearance
shortest dis

3.3

drag resisfance

frictional re
movement g

3.4

electrofusion control box

unit implem|
cycle as sp

3.5
frictional I¢
force neces

3.6
interface f¢
force betws
fusion diagh

3.7

operator
person auth
the pipeling

3.8
pipeline of
private or p

machine pressure
jicated on the manometer or on a pressure display on a butt fusion machine, giving an indicatig
b force applied to the pipe or fitting ends

tance between the outer limits of two objects

bistance due to the weight of the length of pipe fixed in the moveable clamp at the point at w
f the moveable clamp is initiated (peak drag), or the friction occurring during movement (dynamic d

enting the output fusion parameters of voltage or current and time or energy to execute the fu
pcified by the electrofusion fitting manufacturer

psses in the butt fusion machine
sary to overcome friction in the whole{mechanism of a butt fusion machine

brce
en the fusion surfaces of the pipe(s) and/or fitting(s) during the fusion cycle, as specified in
am

orized to build_PA-U systems from pipes and/or fittings, based on a written procedure agree
operator

erator

n of

hich
rag)

Sion

the

1 by

Lbli¢ organization authorized to design, construct or operate and maintain a gas supply systenp

3.9
soil cover

vertical distance between the top of a buried pipe and the normal surface after finishing work

4 Symb

ols and abbreviated terms

C design coefficient

CRS categorized required strength

de outside diameter of pipe at any point
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derating coefficient

MOP  maximum operating pressure

MRS  minimum required strength

RCP  rapid crack propagation

SDR standard dimension ratio

5

5.1

Aw
of a
mat

Design

General

ritten laying procedure, authorized by the pipeline operator, shall be made available prior to the ¢

brials to be used, the trenching and backfilling requirements, the pressure-testing and con

reqlirements, and the data to be collected for the traceability system.

The
the

The
alsd

The
Ger

5.2
The

Oth
nati

If pi
pro
des

The
or |4
to 19

5.3

selection of materials, SDR series, dimensions and assembling techfhigues shall be the resg
pipeline operator.

re are two SDR series in common use for gas supply systems,SBR 17 and SDR 11. Other SDFH
be used, such as SDR 26 for renovation.

training and the level of skill of the operator shall be in accordance with the requirements of the jointing

eral guidelines for supervision and quality control are*given in Clause 8.

Materials, components and jointing equipment

PA-U materials and components used shall conform to ISO 16486-1, ISO 16486-2 and ISO 16486-3

bnal standards.

bes and fittings are to be stared outside, requirements on maximum storage time shall be given
edure. PA-U materials shall be stabilized to give protection against a UV radiation level of 3,5
rable that national bodies give recommendations for allowed storage times in their countries.

fusion equipment-used for the construction of the pipeline shall comply with the requirements of |

b0 12176-3¢

Maximum operating pressure

onstruction

pipeline. The laying procedure shall include specification of the jointing procedure, the pipe and fitting

nmissioning

onsibility of

R series can

procedures.

asrelevant.

br components not covered by th€ above-mentioned parts of ISO 16486 shall conform to the relevant

n the laying
GJ/mZ2. ltis

SO 12176-1

bO 12176-2. Ifthe’operation of the fusion equipment requires an operator’s badge, the badge shall conform

Thel

maximum operating pressure (MOP) of the system shall be selected by the pipeline operator

n the basis

of the gas supply system operating requirements and the materials used. The MOP of a PA-U system depends
upon the type of resin used (the MRS), the pipe SDR series and the service conditions, and is limited by the
design coefficient, C, and the RCP criteria.

For greater flexibility in the use of the MRS, the CRSy; is introduced, where the temperature 6 and the lifetime
t may differentiate from the usual values of 20 °C and 50 years. The policy retains the well-established MRS
basis for the classification of polyamide materials in accordance with ISO 12162. The categorized required
strength, CRSyy, is defined in ISO 12162.
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The design coefficient, C, for thermoplastics materials is specified in ISO 12162. This coefficient is used to
calculate the MOP of the pipeline. C shall be greater than or equal to 2 for PA-U pipeline systems for natural gas.

MOP = 20x MRS 1)
Cx(SDR-1)x D¢
or
20XCRS9t
MOP = ———>— 2)
Cx(SDR-1)

The derating coefficient, D, is a coefficient used in the calculation of the MOP which takes into account the influg
of the operdting temperature. Derating coefficients for various operating temperatures are given in Annex A.

The ratio of the critical RCP pressure to the MOP shall be > 1,5 at the minimum operating temperature.
critical RCH pressure is dependent on temperature, pipe size and type of PA-U material used-t is define

this subcla
with ISO 13

Where the
pressure) v,
value of the

5.4 Asse¢
Jointing prg
Fusion is th
Component
Component
Component

A written jo
pipeline. Th
equipment,

478 (see Table footnote e).

bipe temperature decreases below 0 °C, the pc/MOP ratio shall be recalculated using a p¢ (cri

se in accordance with ISO 16486-1, Table 1, based on the full-scale test methed in accordd

hlue determined from the minimum expected operating temperature of:the pipe. If necessary.
MOP shall be reduced so as to maintain the po/MOP ratio at a valde> 1,5.

mbly techniques

cedures may vary depending upon the pipe size used.

e preferred jointing method. Preference shall be given to butt fusion and electrofusion.

s made from PA-U 11 shall be heat fusion jointed only to components made from PA-U 11.
s made from PA-U 12 shall be heat fusion}jeinted only to components made from PA-U 12.
s made from PA-U are not fusion compatible with components made from other polymers.

nting procedure, authorized bysthe pipeline operator, shall be available prior to the construction
b jointing procedure shall include specification of the jointing method, the fusion parameters, the fu

the jointing conditions, thelevel of skill of the operator, and the quality control methods to be useq.

nce

The
din
nce

tical
the

of a
Sion

5.5 Squeeze-off properties

bze-off techniques are considered, the suitability of the pipe for squeeze-off shall be establishgd in

with the manufacturer’s recommendations.

When sque
accordancs

6 Installation

6.1 Jointing procedure

The jointing operation shall be performed in accordance with the pipeline operator’s written procedure and
shall take into account the procedures outlined in ISO 16486-5:2012, Annex A, for butt fusion jointing and
ISO 16486-5:2012, Annex B, for electrofusion jointing.

PA-U pipes, fittings and accessories may be jointed by heated-tool fusion jointing or electrofusion jointing. The
jointing and quality control methods used for the construction of the gas supply system shall be appropriate to
the design of the network and take into account the requirements of ISO 16486-5.
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Training

The operator shall be competent in the appropriate laying and jointing methods. He or she shall possess the
necessary skill and knowledge to produce joints of consistently high quality.

Operators shall receive formal training under the supervision of a qualified instructor. The gas company may
require a certificate indicating that the operator has reached an adequate standard in accordance with national
or local regulations.

6.3

Heated-tool fusion jointing

6.3.|1 General

Hed
aw
con

6.3.

The
poly

The
con
mat

Col
pre

6.3
The

As
fusi

ted-tool fusion joints shall be made under defined conditions of pressure, time and-temper
fitten procedure (see 6.1). Mating surfaces are heated to their fusion temperature and then
act with one another.

P Fusion temperature

production of a strong fusion bond depends, among other things, ‘upon the fusion temper
amide material: overheating may degrade the material, and insufficient heating will not soften it

sidered. The jointing procedure shall specify the heating cycle{and the temperature levels for th
brial selected.

I weather and wind can adversely affect the fusion“temperature. Under these circumstang
autions, such as shielding, end caps and longer heating times shall be considered.

.B Fusion equipment

butt fusion equipment used shall conform to ISO 12176-1.

nigh-quality fusion joints cannot be/made with fusion equipment in poor condition, mainten
bn equipment is very important.and shall be carried out on a regular basis. The cleanliness 3

of the heating surfaces, the ability’ of the heating tools to produce the correct temperature and

alig
The

hment and operation of thie gquipment when used are of paramount importance.

heating tools are desighed to maintain uniform temperatures within the fusion temperature o

hture, using
prought into

pture of the
adequately.

temperature range over which any particular polyamide material may be satisfactorily joinfed shall be

b polyamide

es, special

hnce of the
nd integrity
the correct

ange of the

particular polyamide gnaterial and shall have calibrated means of measuring and indicating the t¢émperature.

Ap
tem
carg

All'H

recise temperature measurement device such as a pyrometer or a digital thermometer wit
berature sensor may be used to check the surface temperature of the heating tools, althoug
is necessary to avoid inconsistency of readings when such a device is used.

eating’tools used shall be electrically heated.

N a surface
h additional

6.3.4 Butt fusion

6.3.4.1

Principle

The butt fusion technique consists of heating the planed ends of the mating surfaces by holding them against a
flat heating plate until molten, removing the heating plate, pushing the two softened ends against one another,
holding under pressure for a prescribed time and allowing the joint to cool (see Figure 1).
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Key

1 heating plate

a  Pressurg
b Pressurg

Pipes or fitt

6.3.4.2 Bytt fusion cycle

The butt fus
butt fusion
cycle used

An examplg

The pressu
and pressu

In the case
cylinder pre|
the real intg

a) Heating b) Fusion

during heating.
during fusion.

Figure 1 — Butt fusion

ngs with fusion ends of different SDR values shall not be jointed by butt fusion.

ion cycle can be represented by a pressure/time diagram for a defined fusion temperature. Diffe
Cycles are available, depending on the pipe diameter and the working conditions. The butt fu
shall be specified in the written procedure.

of a butt fusion cycle.is’given in ISO 16486-5, Clause A.6.

res shall be chesen’so that the required force is produced at the interface, irrespective of fricti
e losses in thg-butt fusion machine and drag resistance from the pipe system.

of machiines with hydraulic power rams, the force is normally indicated in terms of the apy
ssure;-For such machines, a specific calibration table is provided that gives the relationship betw
rfaCe pressure and the pressure indicated by the manometer (pressure gauge).

rent

sion

pnal

lied
een

6.3.4.3 Butt fusion temperature

The butt fusion temperature is normally between 220 °C and 260 °C and is given in the jointing procedure.

6.3.4.4 Butt fusion jointing

The following gives an overview of the minimum operations necessary to produce a butt fusion joint with a
specified butt fusion cycle and temperature:

a) Reduce the drag resistance as much as possible, for example by using pipe rollers.

b) Clamp

the spigot ends of the pipe(s) or fitting(s) in the butt fusion machine.
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e)
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Clean the spigot ends.
Check that the butt fusion machine is compatible with the pipe diameter and the prescribed butt fusion cycle.

Plane the pipes parallel by moving the movable clamp against the planing tool (see Figure 2). The closing
pressure shall be sufficient to produce a steady flow of PA-U slivers on both sides of the planing tool.
Planing is complete when the pipe face(s) or fitting face(s) are plane and parallel to each other.

1

Key

pipe
Clamp
planing tod|

Directiomn of planing.

f)

Figure 2 — Planing the spigot ends of pipes
Lower the pressure, keeping the planing tool rotating in order to avoid a burr on the pipe or fitting faces.
Move the movable clamp backwards and remove the planing tool.

Close the butt fusion machine and check that the pipes are aligned. The spigot ends of pipe(s) or fitting(s) shall
be aligned as much as possible and not exceed the maximum misalignment given in the jointing procedure.

The gap between the pipe or fitting faces after planing shall be as small as possible and shall not exceed
the maximum gap given in the jointing procedure.

Measure the additional pressure caused by the frictional losses in the butt fusion machine and the drag
resistance by moving the movable clamp forwards. Add this pressure to the required butt fusion pressure.

© 1S0O 2012 — Al rights reserved 7


https://standardsiso.com/api/?name=801d549b4f74b95b0c9d9f7c9ec47bee

ISO

16486-6:2012(E)

If necessary, clean the fusion surfaces and the heating plate.

k) Check that the surface coating of the heating plate is intact and without scratches.

I)  Check that the heating plate is at the correct fusion temperature.

m) Place the heating plate between the pipe faces. Close the butt fusion machine against the heating plate to
apply the fusion pressure, including the measured additional pressure, until the specified bead width has
been reached (see Figure 3).

\
1

Key

1 pipe

2 clamp

3 heating plate

Figure 3 — Heating the spigot ends of pipes

n) Reduce the pressure to a level at which contact is just maintained between the pipe ends and the heating plate.

0) When the heat soak time has elapsed, open the butt fusion machine and remove the heating plate. Check
the heated pipe ends quickly for possible damage to the melted ends caused by the removal of the heating
plate, and close the butt fusion machine again. The period between opening and closing shall be within
the maximum time given in the jointing procedure.

p) Store the heating plate in a protective enclosure when not in use.

© 1SO 2012 — All rights reserved
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g) The butt fusion machine shall remain closed and under pressure during the whole butt fusion time and
subsequent cooling period. It is important that the cooling period is respected.

r)  When the butt fusion and cooling times have elapsed, release the pressure in the butt fusion machine.

s) When removed, the pipe shall be handled with care.

6.4 Electrofusion jointing

6.4.1 General

The] basic principle of joining such fittings by electrofusion consists of heating, using the Joul

eled

to the coil to melt and making the pipe and fitting surfaces fuse.

6.4.

P Temperature

The]fusion operation may be carried out without any special precautions for variations in ambient t

pro

ided these variations are within the limits specified in the jointing procedure. If some adjus

elegtrical power supplied to the fitting is necessary to cater for extreme ambient temperatures,
pro¢edure shall specify suitable electrofusion equipment.

6.4.

B Electrofusion equipment

Thel electrofusion equipment shall conform to ISO 12176-2.

As
fusi

nigh-quality fusion joints cannot be made with fusion’equipment in poor condition, mainten
bn equipment is very important and shall be carried out on a regular basis.

b effect, an

trical coil incorporated in the internal surfaces (fusion surfaces) of the fitting, causing theimatefial adjacent

mperature,
ent in the
the jointing

hnce of the

As gome types of fusion equipment are only suitable,for use with fittings of a particular make and other

with

The
sup

ply), the correct fusion parameters.for the fitting, taking into account, if required, the ambient t

The|fusion parameters are the applied voltage or current and the fusion time.

Ifa
taki
suit

Ins

6.4.

6.4.

6.4.

penerator is used as the electrical power source, it shall be able to deliver the power required b
ng into account the electrical characteristics of the control box and the generator. Generator
hble protection and security devices in accordance with relevant standards.

bme cases, thescontrol box and generator may be available as a combined unit.

B Electrofusion

pes for use

electrofusion fittings of other makes, the jeifting procedure shall specify the type of fusion equipment used.

electrofusion control box is designed\io provide, using an electrical power source (generator pr domestic

mperature.

y the fitting,
5 shall have

|4.1 Preparation

411 General

The following procedure gives an overview of the minimum operations necessary to prepare for electrofusion jointing.

Electrofusion fittings shall be kept in their protective wrapping until they are ready to be joined to a pipe or
spigot fitting. The surfaces fused shall be dry before beginning the jointing procedure.

Ensure that the electrofusion fitting is suitable for use within the ambient temperature range and for the pipe or
spigot fitting series or SDR value concerned.

Use rerounding and alignment clamps for all types of electrofusion fitting to minimize pipe ovality, misalignment

and

movement during the jointing and cooling phases.
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Scrape the outer fusion surface of the pipe or spigot fitting to remove oxidized material. Perform this operation
with a suitable tool such as a manual or mechanical scraper. The use of a mechanical scraper is recommended.
Scraping shall be performed round the entire circumference of the pipe or spigot fitting end. The scraping depth
shall be specified in the jointing procedure.

6.4.4.1.2 Electrofusion fittings with socket ends

Cut the pipe square to the pipe axis using either a plastic-pipe cutter or a fine-toothed saw with a cutting guide.
Deburr the inside edges with a knife.

Scrape the fusion area of the pipe or spigot ends. If required or necessary, clean the fusion area.

Make sure lhat the penetration can be checked (e.g. by marking the penetration depth). Slide the socket fifting
onto the spigot ends and locate it correctly.

If tie-ins arg used (see Figure 4), push the full length of the electrofusion socket onto one of the pipe ends and,
after clamping both pipe ends, push it back so that both pipe ends are covered. Check the depth of penetrgtion
of both pipg ends.

10 © 1S0 2012 — All rights reserved
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Key

1 pipe
pipe-end

3 [lie-in

Figure 4 — Use of tie-ins

Fit gnCalignment clamp and/or positioning clamp and check the alignment of the pipe ends.

6.4.4.1.3 Electrofusion saddle fittings
Scrape the fusion area of the pipe. If required or necessary, clean the fusion area.

Place the saddle on the pipe in accordance with the installation instructions. If required, put an assembly tool
on the pipe or saddle in accordance with the fitting manufacturer’s installation instructions (see Figure 5).
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1
Key
1 saddle
2 assembl
3 pipe

6.4.4.2 Elgctrofusion operation

Set the con
In the case

Check that

6.4.4.3 Coqoling

Leave the |
manufactur

When the ¢

y tool

Figure 5 — Example of installation of a saddle

frol box to give the correct fusion parameters (e.g. voltage or current, times).
of an automatic process, useithe procedure suitable for the fitting and the control box concern

the fusion cycle has been.completed correctly.

oint clamped.for the time required for it to cool. Cooling times are normally prescribed by
br and are-given in the jointing procedure.

amps-are removed, the pipe shall be handled with care.

6.5 Layi

the

6.5.1 Gen

Y

eral

Care shall be taken to prevent damage to the pipes and fittings during the whole of the laying process.

Changes in direction of a polyamide pipeline when laying can be made using pre-formed bends or elbow
fittings or by making use, within limits, of the natural flexibility of the pipe. Natural flexibility may be used for
bend radii > 25 x de, and also for smaller radii for certain SDR values and materials, provided this is consistent

with operati

onal experience and good engineering practice.

Machine-bending of pipes or bending after the application of heat shall not be used.

12
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The normal minimum clearance shall be > 200 mm. If this minimum clearance cannot be observed, a protection
barrier shall be installed. Special precautions shall be taken if the gas pipeline crosses or is laid alongside a hot
water or steam pipeline, a petrol-carrying pipe, a petrol station or a high-voltage cable.

The position of the pipeline shall be recorded before backfilling.

To minimize the possibility of damage to the pipeline by external influences, one of the following measures
can be taken:

a) place a warning device, for example a hazard tape, along the top of the pipe;

b) nlace a tracerwire at the same depth as the pine to enable the pnine to be located again-infuture:
Ll Ll Ll el Ll ~J t

c) |install permanently visible above-ground markings, especially at road, railway and water cfossings, at
blow-off devices, on private land, at boundaries between plots of land, and at points‘Where the pipeline
changes direction.

6.5.2 Trench
Excpvating and backfilling of the trench shall be in accordance with the writtenyprocedure.
The| width of the trench bottom shall be large enough to allow correct installation and backfilling.

If it should be necessary to perform any fusion jointing in the trench; the width of the trench may] need to be
larger, depending on the type of fusion jointing and the type of equipment used.

In upiform, relatively soft, fine-grained soils free of large flints; stones and other hard objects, anfl where the
bottom of the trench can readily be brought to an even finish providing uniform support for the pipgs over their
whdle length, it may be permissible to lay pipes of all neminal sizes without the need for special pregparation of
the french bottom.

6.5.p Drag forces

Pipés shall not be overstressed by tensile forces during laying. If the pipe is laid by drag, care shall|be taken so
that|the drag force is not greater than the'values given by Formula (3):

2
F = % (3)
whgre
F is_the maximum drag force, in newtons;
SDR isthe standard dimension ratio;

de is the external diameter of the pipe, in millimetres;

Strgsses caused by differences in temperature between laying and operation shall also be| taken into
consideration.

6.5.4 Metal-body valves
Valves are available with a metal-body. With metal-body valves, precautions shall be taken against corrosion.

Metal-body valves shall be installed so that they do not expose the PA-U pipe to unnecessary stress during
opening or closing.

6.5.5 Connection to existing systems

Where there can be a release of gas in the working area, static-charge accumulation shall be avoided.
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In order to avoid static charges, the pipeline system shall be connected to earth during manipulations, for
example by draping water-soaked cloths made of natural fibre over all pipes and fittings likely to be handled so
that the cloths touch both the pipe and the ground.

6.5.6 Backfilling

Unless otherwise specified, buried pipelines and casings shall have a minimum soil cover of 0,6 m. Exceptions
may be made for pipes entering metering or regulating boxes, but such pipes shall be protected against external
interference. Greater soil cover shall be provided in areas of deep ploughing, drainage, roads with heavy traffic,

and railway or waterway crossings.
Excavated materials may be used as backfill, provided they are free from stones and sharp objects likely to
damage thg pipe. If not, imported backfill may be used.

NOTE A
and minimun

The pipe sh
practice so

ttention is drawn to the need to take any applicable national or local regulations concerning baekfill mate
) soil cover into account.

all be uniformly supported; material around the pipe shall be compacted accoerding to installe
as to avoid excessive pipe ovality.

6.5.7 Pregsure testing and commissioning

Pressure tej
The test prg
NOTE A

Considerati
if air or iner

For test ten

sting and commissioning shall be in accordance with EN 12327;
ssure selected for a pipeline shall be appropriate to its MQP
ttention is drawn to the possible need to take national regulations concerning pipeline pressures into acc

pn shall be given to the need for any special precautiens to be taken to protect persons and prop
| gas is used as the test medium.

hperatures below 0 °C, the possibility of a~reduction in critical RCP pressure shall be taken

account in the pipeline preparation and test procedure adopted.

Pressurized
results of p
be made fo

7 Storag

71
PA-U pipes|

Mishandling
cuts or hols

PA-U pipelines at ambient tempgrature are subject to expansion by creep that could affect
essure testing. At higher test pressures, this effect can be significant. Appropriate allowance s
" pressure losses due to creep-when interpreting pressure test results.

je, handling and.transport

Geng¢ral

are availablé in coils or straight lengths. Fittings are normally individually packed.

of thgypipes and fittings shall be avoided. Poor handling techniques may result in gouges, scratc
s/(see'8.3.1).

rials

tion

unt.

erty

into

the
hall

Nes,

7.2 Storage

Straight pipes shall be stacked on a reasonably, flat surface free of stones, other projections or sharp objects
likely to deform or damage the pipes. Pipes and fittings shall be stored in such a way as to minimize the
possibility of the material being damaged by crushing, piercing or extended exposure to direct sunlight.

Pipes may be stored outside in direct daylight provided the storage time is monitored and minimized to avoid
exposure to excessive levels of UV radiation likely to impair the properties of the product relative to its “as
purchased” condition. Maximum permissible storage times will vary depending upon geographical location, for
example in Northern Europe a two-year outside-storage time would be considered acceptable, while storage
at sites exposed to strong UV light could require exposure limits as low as three months. Guidance from the
product manufacturer should be sought to establish local requirements.
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The distances x between support frames holding packs of pipes together shall be equal in order to allow the
frames to be stacked (see Figure 6).

Stra

ight pipes shall rest evenly over their whole length.

The support frame shall not be nailed together and shall be constructed in such a way that the load is directly
supported by the frame and not by the pipes.

Key

The
thic
mair

Fitti
Con
Ing
min
The

A
4>| A-A
l
d

= s 7

support frame
Histance between support frames

Figure 6 — Support frame

ness and ambient temperature. At no time shall stacking cause the pipe cross-section to be di
ufacturer’s stacking recommendations shall be followed.

hgs shall be stored.intheir original packing until ready for use.

tact with aggtessive reagents or solvents shall be avoided.

mized-by shipping from the store on a “first in, first out” basis with the extrusion date used as
pipes‘with the earliest extrusion date shall be shipped first for installation. Pipes which have

exact height to which straighfpipes can be stacked depends on many factors such as material, size, wall

storted. The

eneral, most manufacturers store polyamide pipes outside prior to shipment. The exposure {ime can be

the control.
peen stored

outg

ide’for longer than the period recommended shall only be used if tested prior to installation fo

conformity

with

Itis

7.3

ISO 16486-2.

recommended that the same “first in, first out” principle be used with fittings.

Handling

Do not drag or throw the pipes along the ground. If handling equipment is not used, choose techniques which

are

not likely to damage the pipes and/or fittings.

The flexibility of polyamide pipes is reduced in cold weather, and more care needs to be taken when handling
them in winter. If the temperature falls below —15 °C for straight pipes and for fittings, or below 0 °C for coiled
pipes, special handling instructions shall be followed.

© 1SO 2012 — All rights reserved

15


https://standardsiso.com/api/?name=801d549b4f74b95b0c9d9f7c9ec47bee

ISO 16486-6:2012(E)

Initial handling and storage of straight pipes shall be made with the pipes in packaged form, thus minimizing
damage during this phase. When loading, unloading or handling, it is preferable to use mechanical equipment
to move or stack the packs.

Coils of pipe stacked on pallets are easily handled using a forklift truck. Individual coils shall not be rolled off
the edge of a vehicle load platform. Coils shall be slung individually when offloading with a crane. Personnel
shall not be required to climb on to a lorry or trailer during slinging operations.

In view of their mass, coils shall be handled with the assistance of mechanical equipment. Care shall be taken
during this operation since the mass of a coil may be from about 1 000 kg to about 2 000 kg.

Before Iayir ga pipeensure-thatthrecoittspositioned bUIIUbtiy and-thatitsaxte-wittrenmaimstabteduring the
uncoiling operation.

While uncolling, check the speed of rotation and ensure that the pipe is not damaged.

If the pipe has already been uncoiled, be careful when cutting off the required length at the bent section near
the drum, eppecially at low temperatures.

7.4 Trangport

When trangporting straight pipes, flatbed vehicles with a partition shall be used:‘The bed shall be free of fails
and other pfotuberances. The pipes shall rest uniformly on the vehicle over theirwhole length. The vehicle ghall
have side ppsts which are flat with no sharp edges. During transport, the<pipes shall be securely held in guch
a way that movement between the pipes and the posts is minimized.

Coiled pipep shall be transported on a pallet or as individual coils, depending on the diameter. The coils ghall
be firmly sejcured to the vehicle.

8 Qualify control

8.1 General
The pipes, fittings and associated equipment shaltbe inspected to confirm the conformity with the laying procedure.

The inspeciion may be carried out by the\personnel engaged in jointing. Additional inspections shall be cafried
out by a competent person at a frequency depending on the conditions of use. The results of each inspegtion
shall be redorded.

Destructive|testing on joints (nade in the field may also be carried out to ensure that the quality conformis to
the jointing jprocedure.

8.2 Inspection prior to laying

Pipes, fittings -and associated equipment shall be inspected prior to laying to confirm conformity with| the
required Interational Standard, pipe and fitting diameters, SDR and MRS and tolerance class as given by| the
pipe and fitting marking information.

Pipes and fittings showing obvious defects or excessive scoring shall be discarded, clearly identified as
unsuitable, and where appropriate, returned to the source of supply.

Limitations on outside storage of pipes or fittings shall not have been exceeded.

The equipment used shall be in accordance with the relevant standards. A written jointing procedure shall
be available.
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