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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 1SO 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
Commissio

Internationg

Draft Intern
Publication

Attention is
rights. ISO

Internationa
valves for th

ISO 14531
polyethylen
Part 1:
Part 2:
Part 3:
Part 4:

Annexes B,

h (IEC) on all matters of electrotechnical standardization.
| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’3.

ptional Standards adopted by the technical committees are circulated to the member bodies f

drawn to the possibility that some of the elements of this part of ISO 14531)may be the subject
bhall not be held responsible for identifying any or all such patent rights.

| Standard 1SO 14531-1 was prepared by Technical Committee /SO/TC 138, Plastics pipes, fit]
e transport of fluids, Subcommittee SC 4, Plastics pipes and fittings for the supply of gaseous f

consists of the following parts, under the general title.'Plastics pipes and fittings — Cr
b (PE-X) pipe systems for the conveyance of gaseous fuels — Metric series — Specifications:
Pipes

Fittings for heat-fusion jointing

Fittings for mechanical jointing (including PE-X/metal transitions)

Bystem design and installation guidelines

C and D form a normative part of this part of ISO 14531. Annexes A and E are for information

The inclusign of annex E is an interim measure. The content of annex E is also incorporated in ISO 145

system des
available ag

In this corrg
— the requ
— the test

gn and installation guide./Annex E will be deleted from this part of ISO 14531 as soon as ISO 1
a draft International Standard (DIS).

cted version of ISO,14531-1:2002, Table 7 (page 12) has been amended in two places:
irement for elongation at break has been corrected from “< 350" to “> 3507;

method fer\Squeeze-off properties has been corrected from “Annex C” to “Annex D”.

technical

Dr voting.

as an International Standard requires approval by at least 75 % of the member. bodies casting & vote.

of patent
lings and
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Introduction

Further to the publication of International Standards for crosslinked polyethylene (PE-X) hot-water pipes, it has
become evident that the properties of PE-X, in particular its high fracture resistance and its socket and saddle
fusion-jointing capability, render it suitable for use in high-performance gas-distribution systems. The philosophy of
ISO 14531 is to provide the platform for the introduction of PE-X gas pipe systems by embracing a performance

envelopebeyornd that covered by existing PE Standards, WhitSt taking itS apphcation mto Tegimes of gher operating
pressure|and extremes of operating temperature.

ISO 14531-1 is therefore one part of a four-part system standard covering pipes, fittings for_heat-fusjon jointing,
fittings fof mechanical jointing and design and installation guidelines. The content is suitable, for use by grocurement
authoritigs and distribution engineers responsible for the design, installation and operationef pipeline systems.
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INTERNATIONAL STANDARD
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Plastics pipes and fittings — Crosslinked polyethylene (PE-X) pipe
systems for the conveyance of gaseous fuels — Metric series —

Speci

fications —

Part 1:

Pipes

1 Sco

This part
polyethyl
requirem
classificd

This part
design, 1

fittings) for the supply of category D and category E hydrocarbon-based fuels (see 1ISO 13623) at

a) maxi
b) ama
C) a min
i) -
i) -
i) -
This part

detailed
narrower

For insta
within thg

2 Normativesreferences

The follo

pe

of 1ISO 14531 specifies the physical properties and mechanical-performancg requirements for
bne (PE-X) pipes intended for use in the supply of gaseous fuels. In addition, it lays down

ents and specifies some general material properties (including chemical resistance) toge
tion scheme for PE-X produced in the form of pipe.

of ISO 14531, when used in conjunction with the other parts of ISO 14531, is applicable as the
hanufacture and installation of PE-X piping systems (PE-X)pipes, PE-X fusion fittings and

mum operating pressures (MOPs) up to and including 16 barl);

Ximum operating temperature of + 60 °C;
imum operating temperature of

- 50 °C

- 35 °C

- 20 °C.

of ISO 14531 may also be-used in conjunction with the restricted specification for PE heat-fu

temperature range (—-20.°C to + 40 °C) with a maximum pressure as determined by ISO 808

lation, this standard\provides for the jointing of PE-X fusion fittings and mechanical fittings to
temperature range — 5 °C to + 40 °C.

ving“normative documents contain provisions which, through reference in this text, constitute g

this part

crosslinked
Himensional
ther with a

basis for the
mechanical

sion fittings

n ISO 14531-2 to support the introduction of a hybrid PE-X pipe/PE fitting system for operafjon within a

b-3.

PE-X pipes

rovisions of

Df ISO 14531, For dated references, subsequent amendments to, or revisions of, any of these

bublications

do not apply. However, parties to agreements based on this part of ISO 14531 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated references,
the latest edition of the normative document referred to applies. Members of ISO and IEC maintain registers of

currently

valid International Standards.

ISO 3, Preferred numbers — Series of preferred numbers

ISO 161-1, Thermoplastics pipes for the conveyance of fluids — Nominal outside diameters and nominal
pressures — Part 1: Metric series

1) 1bar = 10° N/m? = 100 kPa

© ISO 2002 — All rights reserved
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ISO 497, Guide to the choice of series of preferred numbers and of series containing more rounded values of
preferred numbers

ISO 1167, Thermoplastics pipes for the conveyance of fluids — Resistance to internal pressure — Test method

ISO 2505-1

, Thermoplastics pipes — Longitudinal reversion — Part 1: Determination methods

ISO 3126, Plastics piping systems — Plastics components — Determination of dimensions

ISO 4065, Thermoplastics pipes — Universal wall thickness table

ISO 4437, |
ISO 6259-1
ISO 6259-3

ISO 6964, H
method and

ISO 8085-3
Specificatio

ISO 9080:

thermoplastics materials in pipe form by extrapolation

ISO 10147,
determinati

ISO/TR 10§

ISO 11922-
Metric serig

ISO 12162,
designation

ISO 13477,
propagatior

ISO 13479,
method for

ISO 13623,

ISO 13760,

Buried polyethylene (PE) pipes for the supply of gaseous fuels — Metric series — Specificationg
Thermoplastics pipes — Determination of tensile properties — Part 1: General test methoed
Thermoplastics pipes — Determination of tensile properties — Part 3: Polyolefin_pipes

Polyolefin pipes and fittings — Determination of carbon black content by calcination and pyrolys
basic specification

Polyethylene fittings for use with polyethylene pipes for the supply of gaseous fuels — Metric
hs — Part 3: Electrofusion fittings

[ 1)

, Plastics piping and ducting systems — Determination)of’ the long-term hydrostatic st
Pipes and fittings made of crosslinked polyethylene (PE;X) — Estimation of the degree of cross
bn of the gel content

37, Determination of the thermal stability of polyethylene (PE) for use in gas pipes and fittings
1:1997, Thermoplastics pipes for the _conveyance of fluids — Dimensions and tolerances -
s

— Overall service (design) ceefficient

Thermoplastics pipes. for’ the conveyance of fluids — Determination of resistance to ra
(RCP) — Small-scale-steady-state test (S4 test)

Polyolefin pipesfor'the conveyance of fluids — Determination of resistance to crack propagatia
Slow crack growth on notched pipes (notch test)

Petroleum-and natural gas industries — Pipeline transportation systems

Plastics pipes for the conveyance of fluids under pressure — Miner's rule — Calculation m

p

s — Test

series —

ength of

inking by

— Part 1:

Thermoplastics materials for “pipes and fittings for pressure applications — Classificgtion and

bid crack

n — Test

ethod for

cumulative

damage.
~J

ISO 14531-2:—2), Plastics pipes and fittings — Crosslinked polyethylene (PE-X) pipe systems for the conveyance of
gaseous fuels — Metric series — Specifications — Part 2: Fittings for heat-fusion jointing

ISO 16871:—2), Plastics piping and ducting systems — Plastics pipes and fittings — Method for exposure to direct
(natural) weathering

1) To be published. (Revision of ISO/TR 9080:1992)
2) To be published.
3) To be published.
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ISO 18553, Method for the assessment of the degree of pigment or carbon black dispersion in polyolefin pipes,
fittings and compounds

3 Terms and definitions

For the purposes of this part of ISO 14531, the following terms and definitions apply.

3.1 Geometrical terms

3.11

nominal
d,
numericg

flanges gnd components designated by thread size

NOTE 1

NOTE 2

3.1.2
mean oy
dem

value of
0,1 mm

3.13
minimun
dem,min
minimum

3.14

maximui mean outside diameter

de,max

maximum value of the mean outside diameter of the pipe specified for a given nominal outside diameter

3.1.5
outside

dey

value of the outside diameter tbrough the pipe cross-section at any point along the pipe

3.1.6
absolute
ovality

differenc
outside d

outside diameter

| designation of size which is common to all components in a thermoplastics piping systen

tis a convenient round number for reference purposes.

The nominal outside diameter expressed in millimetres is the minimum mean outside'diameter dem min defi
tside diameter

the outer circumference of the pipe at any cross-section divided by mY) and rounded up to

N mean outside diameter

value of the mean outside diameter of the pipezspecified for a given nominal outside diameter

liameter at any point

out-of-roundness

b between the measured maximum mean outside diameter demmax, and the measured min
iameter dem min at any point in the same cross-section of the pipe

other than

ned in 3.1.3.

the nearest

mum mean

3.1.7
nominal
€n

wall thickness

wall thickness, in millimetres, tabulated in ISO 4065, corresponding to the minimum wall thickness at any point ey min

3.1.8

wall thickness at any point

€y

value of the wall thickness at any point around the circumference of the pipe

1) The value of & is taken to be 3,141 6.

© ISO 2002 — All rights reserved
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3.1.9

minimum wall thickness at any point

€y,min

minimum permissible value of the wall thickness e, at any point around the circumference of the pipe

3.1.10
standard d
SDR

imension ratio

ratio of the nominal outside diameter of a pipe to its nominal wall thickness

SDR =

3.2 Termsg

3.2.1
crosslinke
PE-X
polyethylen

hadi]

€n

relating to materials

| polyethylene

b structure within which the polymer chains are interconnected by chemical bonds to create

dimensional polymer network

NOTE The

broperties of the three-dimensional structure ensure that it is not possible/to melt or dissolve the polymer.

of crosslinking is related to the mass of insoluble material remaining following.solvent extraction and can be dete

measuremer

3.2.2

base matef
physical ble
production

3.2.3
lower conf
OLpL
guantity, w
hydrostatic

t of the gel content.

ial
nd of non-crosslinked polyethylene(s) and additives formulated to facilitate conversion to PE-X ¢
Df pipe to meet the requirements of this part of ISO 14531

dence limit of the predicted hydrostatic strength

th the dimensions of stress, which represents the 97,5% lower confidence limit of the
strength at a temperature 8 anditime ¢ in water

NOTE Itis denoted as oipL = 0 (4,1, 0,975).

3.24

long-term hydrostatic strength

OLTHS

quantity, with the dimensions of stress, which represents the predicted mean strength at a temperature 6 a

in water

3.25
minimum r

pquired strength

a three-

I'he extent
rmined by

uring the

predicted

nd time ¢

MRS

value of o p, at a temperature of 20 °C and a time of 50 years (0 (20, 50 years, 0,975)) rounded down to the nearest lower

value in the

3.2.6

R10 or R20 series as specified in ISO 3 and ISO 497, depending on the value of o p_

overall service (design) coefficient

C

overall coefficient, with a value greater than 1, that takes into consideration service conditions as well as properties
of the components of a piping system other than those represented in o p.

NOTE See annex E and 1SO 12162 for information regarding the minimum permissible service (design) coefficient for PE-X

pipes.

© ISO 2002 — All rights reserved
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3.3 Terms related to service conditions

3.31
gaseous

fuel

any fuel which is in the gaseous state at a temperature of + 15 °C and a pressure of 1 bar

3.3.2

category D gaseous fuel
natural gas

NOTE C

ategaries of gaseous and liquid fuel are defined in detail in ISO 13623

3.33
category
LPG vap

NOTE C

3.34

E gaseous fuel
bur or natural gas conveyed in association with liquid condensate

htegories of gaseous and liquid fuel are defined in detail in ISO 13623.

maximuin operating pressure

MOP
highest &

3.35
operatin
assumed

ffective pressure, in bars, of the gas in the piping system which is allowed in continuous use

j temperature(s)
temperature(s) of a pipef/fitting component at its intended service location

NOTE Suyich temperatures are used in designing a pipeline for operation at its MOP.

3.36
ancillary

pipe

pipe used within buildings to facilitate the supply 6f gas from the distribution service pipe to the gas appl

3.3.7
pipeline
private o

4 Mat¢

4.1 Ge

operator
public organization authorized to design, construct and/or operate and maintain the gas suppl

brials

neral

ance(s)

Base material used in the manufacture of pipes meeting the performance requirements described in clause 5 shall

be crossl

nked by the peroxide (PE-Xa), silane (PE-Xb) or electron beam (PE-Xc) crosslinking process 0

consultatjorrwith the pipeline operator, by another process.

r, subject to

Base material shall contain only those additives necessary for the manufacture and end use of pipes conforming to
this specification including fusion jointing using socket and saddle fittings that meet the requirements of ISO 14531-2

and ISO

8085-3.

Other materials (plastics and metals) utilized in the manufacture of pipes to this part of ISO 14531 shall be supplied
in accordance with a relevant ISO standard (e.g. ISO 4437 for PE 80 and PE 100 material).

The manufacturer of the pipes shall maintain the availability of a technical file (generally confidential) with all relevant
material data to prove the conformity of pipes to this part of ISO 14531. It shall include all the results of type testing.
Any change in the materials used that is likely to affect product quality and performance shall require a re-

assessm

ent of material performance against the requirements of this part of ISO 14531.

© ISO 2002 — All rights reserved
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4.2 PE-X

4.2.1 Performance
PE-X shall conform to the performance requirements given in Tables 1 and 2 when tested in the form of pipe.

Conformity shall be demonstrated by the pipe manufacturer and shall relate to one source of base material and
associated pipe manufacturing method.

Table 1 — Chemical and fracture characteristics of PE-X (tested in the form of extruded pipe)

Taoat raka-atakr
eSSttt tCt

=N - ootk
Stpararttcters resStTrrem

Ch % tarict: Lot Raogiiiranaant
praCterrsStre OTHtS ~EegoumrementS

Resistance [to gas constituents h No failure when Temperature: 80 °C Annex B
tested to 1 000 h
Stress: 2 MPa Pipe test piece
d, = 32 mm; SDR 11
Slow crack prowth?® h No failure when Temperature: 80 °C ISO 13479
tested to 5 000 h
Pressure: Pipe test piece

PE-X 80: 8.0 bar d, = 110 mm or 125 m,

SDR 11
PE-X 100: 9,2 bar
PE-X 125: 10,8/bar
RCP arrest temperature? © °c | =504 Stress: ISO 13477
PE-X 80:.6,4 MPa Pipe test piece
PE=X 100: 8,0 MPa dn = 90 mm
RE-X 125: 10,0 MPa
Long-term gtability h No failure when Temperature: 110 °C ISO 1167
tested to 8 760 h
Stress: 2,5 MPa Type A end caps
Water-in-air
Pipe test piece
d, = 32 mm, SDR 11
Degree of grosslinking % =60 but < 90 at ISO 10147
any point through
the wall thickness Pipe test pieces
dn = 32 mm, SDR 11
and
d, = 110 mm or 125 mm,
SDR 11

& For materipls intendegd\for pipes with ey,min > 5 mm.

b All materidls to b&evaluated with extruded pipe test pieces having diameter and wall thickness conforming to Table 5 (see also fogtnote b to
Table 7).

¢ RCP evalUeatiGh-ef-materials-riended-forpipes-oi-dnm—<—00-mr-s-tRReeessary:

4 Alternative temperature limits of —20 °C or —35 °C may be used to qualify material for minimum operating temperatures higher than
—50 °C (see clause 1).

6 © 1SO 2002 — All rights reserved
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Table 2 — Classification of PE-X

Designation o.pL(20 °C, 50 years, 97,5 %) MRS
MPa MPa
PE-X 80 8,00 < gpL £ 9,99 8,0
PE-X 100 10,00 < op. < 12,49 10,0
PE-X 125 12,50 < op. < 13,99 12,5
4.2.2 Classification
PE-X intgnded for use in the manufacture of pipes conforming to this part of ISO 14531, when tested inl the form of
pipe, shpll be classified in accordance with 1SO 12162. The MRS classification and matefial [designation
requirements given in Table 2 shall apply.
Classification testing and evaluation shall be undertaken in accordance with ISO 1167, ISO+12162 and 150 9080.
In additign, the test data generated (pipe stress applied and failure time) covering-the'temperature range 10 °C to
100 °C shall be used to derive the following predictive relationship between the leng-term hydrostatic strgngth o\ 1ys,
failure tinhe and temperature:
B X logo C
logt + A + % + vl + D X logotus
where
0 is the temperature, expressed in kelvins;
t is the time, expressed in houts;
O THS is the long-term hydrostatic’strength, expressed in megapascals;
A, B, C'and D are coefficients determined from experimental data.
4.2.3 Clhemical resistance and)fracture characteristics
The cherpical resistance-and fracture characteristics of PE-X shall conform to the requirements given in [Table 1.
4.3 Reprocessable material
PE-X shallmot be reprocessed and used in the manufacture of pipes intended to conform to this part of SO 14531.

Non-crosslinked base material pipes, produced in the course of manufacturing PE-Xc pipes to meet the
requirements of this part of ISO 14531, may be reprocessed if derived from the same non-crosslinked material grade
used in the production of PE-Xc pipes by the same manufacturing process. Products containing reprocessed
material shall conform to the requirements of this part of ISO 14531.

4.4 Surface coatings and stripes

Materials used for external surface coatings/stripes, e.g. for colour-coded end use identification systems, shall not
have a detrimental effect on the ability of the product to conform to the performance requirements of this part of
ISO 14531 or to withstand normal handling and installation.

© ISO 2002 — All rights reserved
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5 Pipes

5.1 Pipe SDR and wall thickness

It is recommended that the pipe SDR series and wall thickness for the defined design conditions be determined by
the pipeline operator in accordance with annex E.

5.2 Appearance

5.2.1 Congition
When viewed without magnification, the internal and external surfaces shall be smooth, clean and\free from scoring,
cavities or gther defects likely to prevent the pipe from conforming to this part of ISO 14531. The pipe ends$ shall be
cut cleanly and square to the axis of the pipe.

5.2.2 Identification

Pipe identification features (e.g. marking and surface colouring) shall be incorperated in a permanent form fo enable
PE-X pipesi|to be visually distinctive among adjacent buried pipework. Marking shall be in accordance with |clause 6.
5.3 Dimensions and tolerances

5.3.1 Genegral

The dimendions of the pipes shall be measured not less than 24 h after manufacture in accordance with 150 3126,
after conditjoning for at least 4 h.

The outsidg diameters and wall thicknesses specified in Tables 3 to 6 apply to the basic pipe and do not|take into

account thel presence of any external coatings.

NOTE The

offered as gy

5.3.2 Mea

The mean d

NOTE The

dimensions of ancillary PE-X (pipes in the size range 8 > d, > 20 are indicated in annex A. This info
idance to assist in the development of pipe systems in accordance with national requirements.

N outside diameter,‘out-of-roundness (ovality) and associated tolerances

utside diameter d., and the out-of-roundness (ovality) shall conform to Table 3.

minimumand maximum values of the mean outside diameter and the maximum out-of-roundness specified

rmation is

in Table 3

conform to tHe tolerance limits specified in ISO 11922-1.

5.3.3 Minimum wall thickness ey i, and associated tolerance

Minimum wall thicknesses e, min are specified in Tables 4 and 5. They have been derived from ISO 4065 assuming
€y,min = €n.

For pipes of d, < 25, the specification of a constant value of ey in Table 4 follows the requirements given in
ISO 4437.

In Table 5, ey mi, values are given for each of a range of preferred SDR values (9, 11, 13,6 and 17,6) for convenience
in the selection of pipe wall thickness in accordance with the pipe design guidelines to be given in ISO 14531-4.
Other SDR values may be utilized provided they are in accordance with ISO 4065 and ISO 161-1.

© ISO 2002 — All rights reserved
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The tolerances on the minimum wall thickness ey min shall conform to Table 6, which is derived from grade V as
specified in 1ISO 11922-1:1997 for ey min < 46 mm. The maximum variation between e, and ey i, is determined by
the tolerance specified in Table 6.

Table 3 — Mean outside diameter and out-of-roundness

Dimensions in millimetres

Non:ji_nal outside Min?mum_ mean Maximum mean outside diameter Maximum absolut(_a ouatE)of-roundness
iameter outside diameter (ovality)
Cn em,min Qem,max
Grade A Grade B Grade N
16 16,0 — 16,3 12
20 20,0 — 20,3 1,2
25 25,0 — 253 1,2
32 32,0 — 32,3 1,3
40 40,0 — 40,4 1,4
50 50,0 — 50,4 1,4
63 63,0 — 63,4 1,5
75 75,0 — 75,5 1,6
90 90,0 — 90,6 1.8
110 110,0 — 110,7 2,2
125 125,0 — 125,8 25
140 140,0 — 140,9 2,8
160 160,0 — 161,0 3,2
180 180,0 — 1811 3,6
P00 200,0 NS 201,2 4,0
P25 225,0 = 226,4 4,5
P50 250,0 — 2515 5,0
P80 280,0 282,6 281,7 9,8
15 315,0 317,9 316,9 111
B55 355,0 358,2 357,2 12,5
400 4000 403,6 402,4 14,0
450 450,0 454,1 452,7 15,6
@ Measufement of out-ef-réundness shall be made at the point of manufacture in accordance with ISO 3126.
b For stra ight pipes«\(and coiled pipes after uncoiling and conditioning) in accordance with requirements agreed between the manufacturer and
pipeline operator,
bl  Mini 11 thicl et inal oi I | _< 25

Dimensions in millimetres

Nominal outside diameter

Minimum wall thickness

dn €y,min
16 2,32
20 2,32
25 2,32

2 The optional specification of a minimum wall thickess of 2,9 mm for special applications is not

precluded by this part of ISO 14531.

© ISO 2002 — All rights reserved



https://standardsiso.com/api/?name=fda76d9c985d911f055b5d4cdac5870a

ISO 14531-1:2002(E)

Table 5 — Minimum wall thickness ey i, for pipe diameters d, > 32

Dimensions in millimetres

Nominal outside diameter Minimum wall thickness
dn €y,min
SDR 17,6 SDR 13,6 SDR 11 SDR 9

32 2,4 2,9 3,6
40 3,0 3,7 4,5
50 3,7 4,6 5,6
63 36 47 5:8 4
75 4,3 5,6 6,8 8,4
90 52 6,7 8,2 10,1
110 6,3 8,1 10,0 12,3
125 7,1 9,2 11,4 14,0
140 8,0 10,3 12,7 15,7
160 9,1 11,8 14,6 17,9
180 10,2 13,3 164 20,1
200 11,4 14,7 18,2 22,4
225 12,8 16,6 20,5 25,2
250 14,2 18,4 22,7 27,9
280 15,9 20,6 25,4 31,3
315 17,9 23,2 28,6 35,2
355 20,1 26,2 32,2 39,7
400 22,7 29,4 36,3 44,7
450 25,5 33,1 40,9 50,3
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Table 6 — Tolerance on minimum wall thickness at any point ey,min

Dimensions in millimetres

Minimum wall thickness Tolerance Minimum wall thickness Tolerance
€y,min €y,min
2,0 < eymin < 3,0 to4 27,0 < eymin < 28,0 +29
3,0 < eymin < 4,0 +05 28,0 < eymin < 29,0 +3
4,0 < eymin < 5,0 +os 29,0 < eymin < 30,0 t3l
5.0 < eymn £ 6,0 o 30,0 < eymp < 31,0 132
6,0 < eymin < 7,0 +o8 31,0 < eymin < 32,0 e
7,0 < eymin < 8,0 +o9 32,0 < eymin < 33,0 B
8,0 < eymin < 9,0 1 33,0 < eymin < 34,0 tpe
9,0 < eymin < 10,0 T 34,0 < eymin < 35,0 tpe
10,0 < eymin < 11,0 t12 35,0 < eymin < 36,0 B
11,0 < eymn < 12,0 3 36,0 < eymin 37,0 tpe
12,0 < eymin < 13,0 e 37,0 < eymin< 38,0 tpe
13,0 < eymin < 14,0 +1s 38,0 € eymin < 39,0 18
14,0 < eymin < 15,0 toe 39,0°< eymin < 40,0 T
15,0 < eymin < 16,0 7 40,0 < eymin < 41,0 P2
16,0 < eymin < 17,0 18 41,0 < eymin < 42,0 e
17,0 < eymin < 18,0 1o 42,0 < eymin < 43,0 e
18,0 < eymin < 19,0 +2 43,0 < eymn < 44,0 e
19,0 < eymin < 20,0 Mo 44,0 < eymin < 45,0 e
P0,0 < eymin < 21,0 22 45,0 < eymin < 46,0 7
P1,0 < eymin < 22,0 +23 46,0 < eymn < 47,0 fpe
02,0 < eymin < 23,0 t24 47,0 < eymn < 48,0 e
03,0 < eymin < 24,0 +25 48,0 < eymin < 49,0 1
D4,0 < eymin < 2500 t26 49,0 < eymin < 50,0 Bt
P5,0 < eymin_</26,0 tar 50,0 < éymin < 51,0 2
P6,0 < eytin < 27,0 +28 — +
5.4 Colle® pipe

The minimum internal diameter, maximum external diameter and width of pipe coils shall be specified by agreement
between the manufacturer and pipeline operator.

5.5 Mechanical characteristics

Pipes shall conform to the mechanical-performance requirements given in Table 7.

© ISO 2002 — All rights reserved
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Table 7 — Mechanical characteristics of pipes

Characteristic Units Requirements Test parameters Test method
Hydrostatic strength h No failure when tested | Temperature: 20 °C ISO 1167
to 1 000 h?@
Stress: Type A end caps
PE-X 80: 8,3 MPa Water-in-water
PE-X 100: 10,4 MPa
PE-X 125: 13,0 MPa
No failure when tested |Temperature: 95 °C
to 165 h
Stress:
PE-X 80: 3,8 MPa
PE-X 100: 4,8 MPa
PE-X 125: 6,0 MPa
No failure when tested |Temperature: 95 °C
to 1 000 h
Stress:
PE-X 80: 3,7\MPa
PE-X.100: 4,7 MPa
PE-X 125: 5,9 MPa
Elongation t break % > 350 ISO 6259-1, ISO §259-3
RCP arrest temperatureb °C < —50°¢ Stress: ISO 13477
PE-X 80: 6,4 MPa
PE-X 100: 8,0 MPa
PE-X 125: 10,0 MPa
Slow crack growthd h No failurelwhen tested | Temperature: 80 °C ISO 13479
to 5 000-h
Pressure:®
PE-X 80: 8,0 bar
PE-X 100: 9,2 bar
PE-X 125: 10,8 bar
Squeeze-off properties h No failure when tested |Temperature: 95 °C Annex D
to 1 000 h
Stress: Preferred squeezg-off
. temperature —50 ['C
PE-X 80:3,7 MPa (lower temperaturgs may
PE-X 100: 4,7 MPa |also be used)
PE-X 125: 5,9 MPa
@ Conductin at20 °C for 100 h at a er and pipeline apera lation with
1 000 h data can be demonstrated.
b For pipes of d, > 90 mm. Testing is only required when the wall thickness of the pipe is greater than the wall thickness of the pipe used in
the rapid crack propagation test on the PE-X compound (see footnote b to Table 1). Tests shall be carried out on the thickest-walled pipe in the
manufacturer’s range. For large-diameter thick-walled pipe, ISO 13478 may be used.
¢ Alternative temperatures of —20 °C or —35 °C may be used to qualify material for minimum operating temperatures higher than —50 °C
(see clause 1).
4 For pipes of e, > 5 mm. For quality control, conducting tests for 165 h at 95 °C and a pressure agreed between the manufacturer and
pipeline operator is permissible if correlation with 80 °C data can be demonstrated.
€ The test pressures stated are for SDR 11 pipes. Guidance regarding test pressures for pipes of other SDR values is given in ISO 13479.
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Test pieces shall be subjected to the hydrostatic strength, RCP arrest and squeeze-off tests using an internal
pressure determined from the following equation:

is the internal pressure, in bars;

dem

€y.min

NOTE The test parameters given for hydrostatic-strength testing in Table 7 were derived using experimental data s
cal calculations. As experience is gained in the implementation of this part of ISO(14531, ISO/TC 138/SC

by theoret
the valueq

is the value of the hydrostatic stress, expressed in megapascals, corresponding to the test, g

test temperature given in Table 7.

is the mean outside diameter;

is the minimum wall thickness of the test piece.

specified.

uration and

Lpplemented
¥ may review

5.6 Physical characteristics
When tegted in accordance with the methods given in Table 8 usingthe parameters specified, pipes shall conform to
the requifements given in Table 8.
Table 8 — Physical charaeteristics of pipes
Characteristic Units Requirements Test parameters Test|method
inki ) a
Degree of crosslinking % (I\/I)arggalgcuttjrgergso(;eclared value 1sol10147°
Pigment|dispersion < grade 3 1SC 18553
Carbon Iplack dispersion < grade 3 IS 18553
Thermal|stability min > 20 200 °c* ISO/TR 10837
Resistarice to weathering® As indicated by change in
a) thermal stability®
E > 35G6Jm’ Arnex C
b) 95 °C hydrostatic strengthf
c) elongation at break’
Longitudinal reversion % <3 110 °C ISO|2505-1
No change in appearance
a A tolergince ofi\5 % shall apply to the manufacturer’s declared value at any point in the body of the pipe.
b_ Test pi¢ces ofradial thickness 01 mm shall be used for measurement of degree of crosslinking. They shall be taken from the oxrter and inner
pipe surfgces-and the mid-wall position

200 °C.

f See 5.5 and Table 7.

¢ Testing at 210 °C is permissible if correlation with 200 °C data can be demonstrated. In cases of dispute, testing shall be carried out at

d Not applicable to carbon black pigmented pipes where the carbon content is greater than 2 % as determined in accordance with ISO 6964.

€ Test pieces shall be taken from the outer pipe surface after preparation as for fusion jointing either by scraping to remove a layer 0,2 mm
thick or by removal of the protective surface coating, as appropriate.

© ISO 2002 — All rights reserved
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6 Marking

6.1 Legibility

Marking shall be legible without magnification.

Legibility shall be maintained during storage, handling, installation and use.

6.2 Damage

Marking sheLII not initiate cracks or other types of failure in the product.

6.3 Minimum marking requirements

Marking shall be in a colour that differs from that of the external pipe surface to be inscribed:
The marking shall be repeated at intervals not greater than 1 m.

Marking on|coiled pipes shall include a sequential numbering system indicating the.coil length remaining.

The marking shall include the minimum information specified in Table 9.

Table 9 — Minimum marking infermation

Iltem

Marking

Manufacturer’'s name or trademark

Name or symbol

Fuel to be conveyed

Gas

Dimensions

d, X en

SDR (dn > 40 mm)

SDR (see 5.3.3)

Designation of material e.g. PE-Xa 100
Minimum operating temperatdre e.g. —50°C
Production period (date/code)

A reference to this paftof ISO 14531 ISO 14531-1

14
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Annex A
(informative)

Dimensions of ancillary PE-X pipes

A.1 Mean outside diameter and out-of-roundness

It is recommenttet-that-themean-outside-ciameterdsmand-theout-ofrouncnesstovatityconformto—Taple A.1.

Table A.1 — Mean outside diameter and out-of-roundness limits

Dimensions i} millimetres

. . Minimum mean .
Nominfal outside . . . . Maximum absolute out-of-roundness
] outside Maximum mean outside diameter A
digmeter . (ovality)
diameter
dn dem,min dem,max
Grade A Grade B Grade NP
8 8,0 8,2 1,0
10 10,0 10,2 1,1
12 12,0 12,3 1,1
16 16,0 1673 1,2
20 20,0 20,3 1,2
a8 Measufement of out-of-roundness is made at the point of manufacturé,in accordance with 1SO 3126.
b For strz ight pipes (and coiled pipes after uncoiling and conditionitig)in accordance with requirements agreed between the manufacturer and
pipeline operator.

A.2 Mnimum wall thickness e, nif

Minimum{ wall thicknesses e, mi, are given in Table A.2.

Table A.2 — Minimum wall thickness ey,min

Dimensions in millimetres

Nominal outside diameter Minimum wall thickness
d, €y,min
8 1,4
10 1,8
12 1,8
16 2,2
20 2,8
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A.3 Tolerance on minimum wall thickness ey ni

It is recommended that the tolerances on the minimum wall thickness ey i, conform to Table A.3, which is derived
from grade V of ISO 11922-1:1997.

The maximum variation between e, and ey min is determined by the tolerance specified in Table A.3.

Table A.3 — Tolerances on minimum wall thickness éy nin

Dimensions in millimetres

Minimum wall thickness Tolerance
€y,min
1,0 < eymin < 2,0 o7
2,0 < eymin < 3,0 toa
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Annex B
(normative)

Resistance to gas constituents

B.1 Test piece

The fO”O V;IIH tCDt D: ICl“ bC ballicd uut ull a pllJC Uf (,ln —_— 32 (VVG“ t:l;b:’\l IT3SS 2,9 IIIIII).
B.2 Procedure
Prepare jp synthetic condensate comprising a mixture of 50 % (by mass) n-decane (99%) and 50 9

1,3,5-trimethylbenzene.
Conditior
after the
and wate

A conditi
23°Cco

Care shs
used for

B.3 Tsg

The test

a)
b)

c)
d)
e)
f)

9)
h)
i)

)

a refe

comg
and

the
the
the c
the tq
thed
detai

any fi

conditioning period, carry out the test specified in ISO 1167 with the syathetic condensate ins
r outside, using the test parameters specified in Table 1.

bning period of 24 h at 80 °C may be employed as an alternative but, in cases of dispute, th
hditions shall apply.

Il be taken in handling the chemicals used in the test ahd to avoid contamination of equipme
conventional pipe testing with water.

st report

eport shall include the following informatiom:
rence to this part of ISO 14531;

lete identification of the pipe, ineluding manufacturer, nominal diameter d,, type of material (
roduction date;

ean outside diameter of thepipe dem;
inimum wall thickness.of the pipe €y min;
bnditioning parameters;

st pressure;

Liration ofthe test;

s of therlocation and mode of any failure;

hetors which may have affected the results, such as any incidents or any operating details not

(by mass)

the pipe by filling it with condensate and allowing it to stand in air for 1 500,h at (23 & 2) °C. Immediately

de the pipe

e 1500 h at

nt normally

e.g. PE-Xa)

specified in

4424

this

Eoflon
AltUriouvu 159J01,

the date of the test.
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C.1 Test

-1:2002(E)

Annex C
(normative)

Resistance to weathering

method

The test m

C.2 Exp

Test racks &
NOTE Woo

Brass, stee
instruments

odad shall be as given In 1SV Loo /1 exceptwnere omerwise speciteda In tnis annex.

psure equipment and site
nd specimen fixtures shall be made from inert materials which will not affect the testresults.
, non-corrosive aluminium alloys, stainless steel and ceramics have been found suitable.

or copper shall not be used in the vicinity of the test specimens. TheZdest site shall be equiy
to record the sunlight energy received and the ambient temperature.

The equip
surface of
angle of ex
The exposu

For exposu

in an eastelly, southerly or westerly direction shall subtend, at any point on the test pieces, an angle greater

in the vertig
north, corre

C.3 Test

e
%ch test piece is at 45° to the horizontal and facing towards the equator. At latitudes of less thar

nt shall be capable of supporting pipe test pieces so that,@at)latitudes of 45° or more, the
osure shall be the same as the angle of latitude.
re site shall be on open ground, well away from trees and buildings likely to disrupt incident sur]
es at an angle of 45° facing south in the northern hemisphere, no obstruction, including adjacg
al plane, or in a northerly direction greatef.than 45°. For exposures in the southern hemisphe

sponding provisions apply.

pieces

ped with

exposed
45°, the

light.
ent racks,

than 20°
re facing

The test pig¢ces shall be at least 1 mi long. They shall be selected from the thinnest-walled pipes within & random

range of dig
of this part
discrete wré

C.4 Pro¢

Identify the
Table 8), re

meters. The batch of pipes from which the test pieces are selected shall conform to all the requ
pf 1ISO 14531. Pipeswith external coatings shall be weathered with the coating intact. Pipes sup
ppings shall be weathered with the wrapping removed.

cedure

testrpi€ces. After an exposure time sufficient for them to receive the required total incident en
move and test them as specified in Table 8.

irements
plied with

brgy (see

NOTE The amount of incident energy may be estimated using data provided by local weather stations.

C.5 Testreport

The test report shall include the following information:

a) arefere

nce to this part of ISO 14531,

b) complete identification of each pipe, including manufacturer, nominal outside diameter d,,type of material (e.g.

PE-Xa)

and production date;

c) the mean outside diameter of the pipe dem;

18
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d) the minimum wall thickness of the pipe ey,min;

e) a record of the amount of incident sunlight and the ambient temperature;
f) the duration of the weathering exposure;

g) the results of the post-weathering tests specified in Table 8;

h) a description of any visible weathering damage;

i) any factors which may have affected the results, such as any incidents or any operating details not specified in
this part of ISO 14531,

j) the date of each test.
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