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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-govern
Internationg

Internationg
The main t
adopted by

Internationg

Attention is
rights. ISO

ISO 145314
transport of

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part2.
hsk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting,. -Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

1 was prepared by Technical Committee ISO/TC 138, Plastics pipes, fittings and valves for
fluids, Subcommittee SC 4, Plastic pipes and fittings for the supply of gaseous fuels.

consists of the following parts, under the general title Plastics pipes and fittings — Crosslir
e (PE-X) pipe systems for the conveyance of gasequs-fuels — Metric series — Specifications:

Pipes
Fittings for heat-fusion jointing
Fittings for mechanical jointing (in¢luding PE-X/metal transitions)

System design and installationguidelines
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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 a recently established
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 basis for the introduction of PE-X gas pipe systems by
the Epecification of a performance envelope beyond that covered by existing PE standards in order to take its
application into regimes of higher operating pressures and extremes of operating temperature.

Thig part of ISO 14531 is therefore one part of a four-part system standard covering.'pipes/ fittings for
heal-fusion jointing, fittings for mechanical jointing and design and installation guidelines. The content is
suitgble for use by procurement authorities and distribution engineers responsible, for the design/ installation
and|operation of pipeline systems.

© I1SO 2006 — All rights reserved \4
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Plastics pipes and fittings — Crosslinked polyethylene (PE-X)
pipe systems for the conveyance of gaseous fuels — Metric

se

ries — Specifications —

Part 4:
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stem design and installation guidelines

Scope

part of ISO 14531 provides guidance for the design, construction, installation and on-site tesfing of PE-X

line systems. The standard deals with trenchless and open-trench installation methods.

part of ISO 14531, when used in conjunction with the other parts of1ISO 14531, provides the masis for the

gn, manufacture and installation of PE-X piping systems (PE-Xpipes, and PE-X and PE heat-f
mechanical fittings) for the supply of category D and_)cdtegory E hydrocarbon-based
13623) at

maximum operating pressures (MOPs) up to and ingliding 16 bar 1) and

a maximum operating temperature of +60 °C and

a minimum operating temperature of

1) -50°C
2) -35°C
3) -20°C.

part of ISO 14531~provides for the jointing and installation of PE-X and PE heat-fusion
hanical fittings 10-PE-X pipes within the temperature range -5 °C to +40 °C. The jointing o]

sion fittings
fuels (see

fittings and
f pipes and

gs outside the\stated temperature range should be the subject of consultation between {he pipeline

rator and the,pipe, fitting and equipment manufacturers.

rs of _this' part of ISO 14531 should be aware that useful supplementary information is g
dards\listed in the bibliography.

iven in the

1)

1 bar = 105 N/m2 = 100 kPa.
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ative references

The following referenced documents are indispensable for the application 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 4065, Thermoplastic pipes — Universal wall thickness table

ISO 8085-3, Polyethylene fittings for use with polyethylene pipes for the supply of gaseous fuels — Metric
series — Specifications — Part 3: Electrofusion fittings

ISO 9080,
thermoplas

ISO 10838

ISO/TS 108
design, han

ISO 12162,
designation

1ISO 12176-
Electrofusid

ISO 13623,

ISO 13760,
for cumulat

ISO 145314
conveyancé

ISO 145314
of gaseous

ISO 14531
of gaseous
PE-X/meta

EN 12007-1
Part 1: Gen

EN 12007-2
Part 2: Spe

Plastics piping and ducting systems — Determination of the long-term hydrostatic strengt
ics materials in pipe form by extrapolation

all parts), Mechanical fittings for polyethylene piping systems for the supply of gaseous fuels

39:2000, Polyethylene pipes and fittings for the supply of gaseous fuels — Code of practicg
dling and installation

Thermoplastics materials for pipes and fittings for pressure applications — Classification
— Overall service (design) coefficient

P, Plastics pipes and fittings — Equipment for fusion jointing<polyethylene systems — P4
n

Petroleum and natural gas industries — Pipeline transpertation systems

Plastics pipes for the conveyance of fluids under’pressure — Miner's rule — Calculation me
ve damage

1:2002, Plastics pipes and fittings — Crasslinked polyethylene (PE-X) pipe systems for
of gaseous fuels — Metric series — Specifications — Part 1: Pipes

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

3, Plastics pipes and fittings-— Crosslinked polyethylene (PE-X) pipe systems for the convey3
fuels — Metric series —~" Specifications — Part 3: Fittings for mechanical jointing (inclu
transitions)

, Gas supply systems — Pipelines for maximum operating pressure up to and including 16 ba
eral functional/’recommendations

, Gas supply systems — Pipelines for maximum operating pressure up to and including 16 bz
Cific filnctional recommendations for polyethylene (MOP up to and including 10 bar)

h of

b for

and

rt 2:

hod

the

nce

nce
Hing

=

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

nominal outside diameter

d,

n

numerical designation of size which is common to all components in a thermoplastics piping system other than

flanges and

NOTE 1

components designated by thread size

It is a convenient round number for reference purposes.
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NOTE 2  The nominal outside diameter expressed in millimetres is the minimum mean outside diameter dg mi, of pipe
produced in accordance with ISO 14531-1.

3.2

nominal wall thickness

én

nominal designation of wall thickness of a pipe in millimetres in accordance with ISO 4065

3.3

standard dimension ratio

SDR

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

sbr=9n

€n
NOTE The value of the SDR is selected from Table 5 in ISO 14531-1:2002.

3.4
gaseous fuel
fuellwhich is in a gaseous state at a temperature of +15 °C and a pressuresof bar

3.5
category D gaseous fuel
natyral gas

NOTE Categories of gaseous and liquid fuels are defined in‘detail in ISO 13623.

3.6
category E gaseous fuel
LP@ vapour or natural gas conveyed in association with liquid condensate

NOTE Categories of gaseous and liquid fdels are defined in detail in ISO 13623.

3.7
desjgn pressure
DP
pregsure on which design caleulations are based

NOTE The design pressure for pipes is designated DPp and for fittings DPF.

3.8
desjgn stress
]
pipg wallcircumferential stress calculated from the design pressure DPp and pipe SDR with & maximum
Iimi]ing value determined by the quotient of MRS, , and the overall service (design) coefficient C

3.9

maximum operating pressure

MOP

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

NOTE The MOP takes into account the physical and the mechanical characteristics of the components of a piping
system.

3.10

temporary operating pressure

TOP

maximum pressure that can be generated on a temporary basis under the control of the regulating devices

© I1SO 2006 — All rights reserved 3
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3.11

maximum incidental pressure

MIP

maximum pressure generated for example by surges or failure of pressure control equipment and limited by
the activation of overpressure protection devices

3.12

pipeline operator
private or public organization authorized to design, construct and/or operate and maintain the gas supply

system

3.13
minimum
MRSat
value of o

quired strength

| for the pipe material, in megapascals, calculated using 1SO 9080 for a specific de

temperaturg 6and lifetime ¢ and then categorized in accordance with Table 3

NOTE A

3.14
overall ser]
C

overall coe
properties
(3.15)

3.15

lower pred
Oipl
quantity, e
represents
and a time

3.16

t 20 °C and 50 years, MRS, , = MRS.

vice (design) coefficient

icient, with a value greater than 1,0, which takes into consideration service conditions as we
f the components of a piping system other than those represented in the lower prediction

iction limit

pressed in megapascals, which can be considered as a property of the material and w|
the 97,5 % lower prediction limit of the long=term hydrostatic strength at a temperature of 2
pf 50 years in water

heat-fusio

fitting

fitting designed to connect PE-X pipes to\form an assembly for subsequent jointing by heat fusion and
creation of @n integral pipe-to-fitting cofnnection

3.17

operating-
assumed ra
the process

3.18
minimum d
Tmin
minimum o

emperature range
nge of temperatures experienced by a PE-X pipeline at the intended service location, for us
of designingthe-pipeline for operation at MOP

perating temperature

sign

| as
[imit

hich

the

perating temperature (above and/or below ground) expected during the service life of the pipeline

3.19

maximum operating temperature

Tm ax

maximum operating temperature (above and/or below ground) expected during the service life of the pipeline

3.20

design temperature

0

temperature used to determine MRS,

NOTE

See 4.1.5.3.
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4 Requirements
4.1 Design

411 General

The design pressure (DP) of any PE-X pipeline component shall not be less than the intended maximum
operating pressure (MOP) of the pipeline. The DP shall be at least 2,0 bar. The MOP shall be selected from a
range of pressures up to a maximum of 16 bar in accordance with the requirements of the pipeline operator.

NOTE Requirements for MOP In the gas indusiry are not standardized on the basis of PN pressuré ratings. An
altefnative classification system has been adopted in CEN (EN 12007) and is incorporated in Table 1.

Opagrating pressures during transient conditions in excess of MOP are permitted provided they afe of limited
frequency and duration. Guidance regarding acceptable levels of transient operating pressure gonditions is
givgn in 4.1.3.

Thel normal permissible operating-temperature ranges for PE-X pipelines extend from —50 °C to a fnaximum of
+60|°C and are applicable up to the maximum pressure (MOP) of 16 bar. Limiting temperatures are

dependent upon the materials used in the manufacture of pipes and fittings (see 4.1.4){ Operating
temperatures up to 70 °C are not excluded by this part of ISO 14531 provided local regulations permit.

4.1.2 Materials

The|l materials and components used in PE-X pipelines¢shall conform to I1SO 14531-1, 1SO([14531-2 or
ISO[14531-3, as appropriate.

Othger materials, components and equipment used.shall conform to a relevant ISO standard or [appropriate
natipnal standard that ensures a product fit for the.purpose intended.

4.1.3 Pressure ranges
Intefnal pressures generated in PE-X pipelines under transient operating conditions should not|exceed the

valyes given in Table 1.

Table 1 — Transient pressure limits

Presgures in bars

Maximum operating pressure Temporary operating pressure Maximum incidental pressure
(MOP) (TOP) @ (MIP) ®
5xMOP < 16 1,20 x MOP 1,30 x MOP
2<MOP <5 1,30 x MOP 1,40 x MOP
orr=<MoP=<2 T,50 x MIOP T,75 X MIOP
MOP < 0,1 1,50 x MOP 2,50 x MOP

2  TOP is the maximum pressure that can be generated on a temporary basis under the control of the regulating devices.

b miP is, for example, the maximum pressure generated by surges or failure of pressure control equipment and is limited by the activation
of overpressure protection devices.

The use of pipes at TOP shall be the responsibility of the pipeline operator. Acceptability for use at TOP can
be assessed using Miner's rule in a supplementary design calculation undertaken in accordance with the
guidelines given in Annex A and in conjunction with the pipe manufacturer.

© I1SO 2006 — All rights reserved 5
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/T,

4.1.4 Minimum/maximum operating temperatures T max

min
The minimum operating temperature T, for PE-X pipelines shall not be lower than the critical RCP
temperature for the PE-X pipe to be used. Critical rapid crack propagation (RCP) temperatures specified for
PE-X pipe are given in ISO 14531-1 and listed in Table 2. The marking of the PE-X pipe should be examined
for confirmation regarding the limiting critical temperature.

The maximum operating temperature 7,,,,, for PE-X pipelines shall not exceed the design temperature
selected for the pipeline (see 4.1.5.3) with a limiting value of +60 °C. In exceptional circumstances a maximum
operating temperature of 70 °C may be considered if permitted by local regulations and the design constraints
detailed in this standard.

PE-X pipelines incorporating PE fusion fittings and mechanical fittings conforming to ISO 8085+3"|and
ISO 10838 [respectively shall be restricted to a minimum operating temperature 7., of —20°C and a
maximum |operating temperature 7., of +40°C (see ISO 14531-2, ISO 14531-3 and, -the fifting
manufacturgr's technical file).

Table 2 — Critical RCP temperature limits for PE-X pipes

Critical RCP temperature @
PE-X pipe
°C
Class 1 -50
Class 2 -35
Class 3 -20
@  Corresponding stress levels are given in Part 1°0f this International Standard.

4.1.5 Pipé¢s

4.1.51 General

PE-X pipeg used to construct PE-X pipelines shall conform to ISO 14531-1 and shall be designed in
conformity yith 4.1.5.2 to 4.1.5.4.

4.1.5.2 Selection of nominalwall thickness ¢,
The nomingl wall thickness of the pipe ¢, shall be calculated using the following equation:

/n

SPR

enz

in which thg_value of the SDR is pre-determined by the following relationship:

20xMRS,,
SDR=—— % |

DPP XCM XCA
where

MRS , is the gy, of the pipe material, in megapascals, calculated using ISO 9080 for a specific design
temperature 6and lifetime ¢ and then categorized in accordance with Table 3;

DPp is the pipe design pressure, which is equal to or greater than the MOP;

6 © I1SO 2006 — All rights reserved
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Cwu is a design coefficient equal to 1,25 that reflects the effect on long-term hydrostatic strength
Ol THs (see 4.2.2 in ISO 14531-1:2002) of the material/process-related properties of the pipe
other than those represented in oj;

Cp is an applications-based design coefficient introduced by the pipeline operator that takes into

account the pipeline MOP and the pipeline's operating environment [e.g. the type of gas being
conveyed and the pipe location (remote areas or urban sites)] and any relevant national

regulations.

When the calculated value of SDR is not a recognized value defined in ISO 4065, the next lower value shall
be selected.

NOT
ISO

41.

The
pos

NOT
may

the pipeline operator.

4.1.6.4 Overall service (design) coefficient C

Usi

and

The]
defi

NOT
not

Mg the selected SDR value determined in accordance with 4.1.5.2, calculate the design stress g

12162. Rounding of the SDR value may lead to a value of C > Cn x Ca.

5.3 Design temperature 9

design temperature @ is the anticipated maximum operating temperature of. the pipe at the in
tion. The selected design temperature shall not be less than 0 °C nor greater than 60 °C.

E A design based upon the maximum operating temperature is regarded as conservative, and g
be gained from a precise analysis that incorporates Miner's rule (see ISO @8760), utilizing safety factors

og = %(SDR —1)

then the overall service (design) coefficient’C from
MRS
C= 0,1
Os
selection and/or acceptance/of the coefficient C shall be the responsibility of the pipeline ope
hed in 3.12.
E Currently for-gas’ applications a minimum value of C equal to 2,0 is incorporated in 1ISO 4437 fo
therwise defined-by-the pipeline operator, this value should also be used for PE-X.

E The product of C,, and Cp is nominally equal to C, the overall service (design) coefficient els defined in

ended pipe

n advantage
agreed to by

g from

rator who is

PE pipes. If
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Table 3 — Categorized values for CRS ,

Range of oy, at fand ¢ CRS, ,?

MPa MPa

5,00 < Op| < 5,59 5,00
5,60 < Op| < 6,29 5,60
6,30 < Op| < 7,19 6,30
7,20 < Op| < 7,99 7,20
8,00 < 0jp < 8,99 3,00
9,00 < Op| < 9,99 9,00
10,00<O'|p|<11,19 10,00
11,20 < Op| < 12,49 11,20
12,50 < Op| < 13,99 12,50

@ | This list of categorized values is subject to review dependent upon the outcome of the revision of ISO 12162.

4.1.6 Pipe¢line components

4161 K

41.6.1.1

Heat-fusion
declared by
pressure of]

Heat-fusion
ISO 14531
specified in

Fittings ma
minimum/m
technical fil
minimum p

leat-fusion fittings

Selection criteria

fittings selected for use shall have at the pipelifie design temperature 6 a design pressure DP;
the fitting manufacturer in his technical file(see 1SO 14531-2), equal to or greater than the de
the pipe DPp.

fittings selected for use with PE-X pipes to form a PE-X pipeline system shall conforn
P (alternatively, fittings conforming to 1ISO 8085-3 may be used provided that the additional t
ISO 14531-2 for ISO 8085-3fittings have been completed satisfactorily).

hufactured to ISO 14531-2 can be expected to have an operating-temperature range up to
aximum defined by_the temperature limits of -50 °C and +60 °C. The fitting manufactu
e shall be inspectedto establish the permissible operating-temperature range of the fitting.
ermissible operating temperature of the fitting shall be equal to or higher than the applic

temperatur

or lower thgn the design temperature 6. The acceptable operating-temperature range for fittings conformin
ISO 8085-3|is —20<2C.to +40 °C.

Heat-fusion| fittings selected for connection to PE-X pipes shall have an SDR application range that incld

listed in Table-2. The maximum permissible operating temperature of the fitting shall be equ

, as
sign

h to
ests

the
rer's
The
able
Al to
g to

des

the SDR Of LhU P;'JU tU VVh;Uh UUIIIIUUt;UII ;O ;IItUI |dcd.

41.6.1.2

Fusion compatibility

Fusion compatibility of heat-fusion fittings with PE-X pipes shall be a primary consideration at the pipeline

design stag

e.

PE-X fittings manufactured to conform to ISO 14531-2 may not be compatible with all PE-X pipes produced to
ISO 14531-1. Information regarding specific fusion compatibility relationships (fitting/pipe) shall be sought from
the technical file of the fitting manufacturer.

NOTE
given in ISO

14531-2.

Consultation with the fitting manufacturer should be undertaken in conjunction with reference to the guidance
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Fittings in conformity with ISO 14531-2 may be manufactured from PE 80 and PE 100 materials. PE fittings of
this type shall only be used if they are individually marked with 1ISO 8085 as the standard reference number
supported by evidence given in the manufacturer's technical file regarding use and suitability for fusion jointing

toP

4.1.6.2

E-X pipe.

Mechanical fittings — selection criteria

Mechanical fittings selected for use shall have at the pipeline design temperature 6, a design pressure DPF(
as declared by the fitting manufacturer in his technical file (see ISO 14531-3), equal to or greater than the
design pressure for the pipe, DPp.

Med
sha
may
con

Fitti
ma
sha

hanical fittings (metal and plastic bodied) selected for use with PE-X pipes to form a PE-X pipsg
| conform to 1ISO 14531-3. Alternatively, fittings conforming to ISO 10838-1, ISO 10838-2.0r |

be used provided that the additional tests specified in 1ISO 14531-3 for ISO 10838 fittings
pleted satisfactorily.

hgs manufactured to 1SO 14531-3 can be expected to have an operating temperature ran
imum defined by temperature limits of -50 °C and +60 °C. The technical file*of the fitting m
| be inspected to establish the permissible operating-temperature range of the fitting. Th

line system
50 10838-3
have been

ge up to a
anufacturer
e minimum

permissible operating temperature of the fitting shall be equal to or highérthan the applicable {emperature

liste
the
ISO

Med
pipe
leas

Thel use of anti-shear sleeves should be considered in cases where substantial relative m
antitipated between the fitting and PE-X pipe of dy,'< 40 mm.

NOTE Manufacturer’s advice should be sought regarding allowable limits in such circumstances.
Cornsideration shall be given to the need for the on-site corrosion protection of metallic parts not cl
corrpsion-resistant by the fitting manufacturer.

4.1.6.3 Protection systems

4.1.6.3.1 External interference

For|above- and below-ground pipe systems, the possibility of direct external interference and t

con
Pip§

NOT
cong

d in Table 2. The maximum permissible operating temperature of the fitting shall be equal to o
Hesign temperature 6. The acceptable operating-temperature range-for fittings conforming to IS
10838-2 or ISO 10838-3 is —20 °C to +40 °C.

hanical fittings conforming to ISO 14531-3 or ISO 10838, selected for use with PE-X pipes to f
line system, should be regarded as full-end-load-resistant' with a resistance to longitudinal ten
t as good as pipe.

sequential pipeline failure shall be established during the design process, and the need for a
line protéction determined. National safety regulations shall be taken into account.

E Where appropriate, and dependent upon the pipeline location and MOP, the following measur
idered individually or in combination to minimize the risk of damage from interference:

r lower than
O 10838-1,

orm a PE-X
sile force at

ovement is

nimed to be

he effect of
nd extent of

s should be

a)
b)
c)
d)

e)

the use of protective sleeves;

the provision of other protective structures above and/or around the pipeline such as concrete slabs or paving;

the installation of marker/detection tape;

the erection of easily visible pipeline location markers, particularly at road, rail, river and canal crossings;

the installation of buried PE-X pipelines with increased cover to ensure that the pipes are below the normal level of

external activities.
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The design of protective systems shall take into account the effect of soil settlement on their stability and the
need to provide access for maintenance and system extension. Protective structures shall be designed to

avoid subje

4.1.6.3.2

cting PE-X pipelines to additional stresses.

Above-ground installations — Long-term weathering exposure (to UV radiation levels

greater than 3,5 GJ/m2)

For long-term storage and above-ground use, extensive exposure to daylight throughout the intended service
life is a possibility and PE-X pipes conforming to ISO 14531-1 may not have adequate long-term weathering
resistance for this purpose. Additional protection is necessary that may take the form of a physical covering on

the pipes o

r the use of pipe materials suitably compounded to provide resistance to weathering greater

han

that specifig

d in ISO 14531-1.

Where malferials are compounded to provide enhanced UV protection, pipe manufacturers! should

consulted tq

ensure that the ability of such products to conform to ISO 14531 is not impaired.

4.2 Construction

4.21
The followin
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Handling, transport and storage

g guidelines are of a general nature. More detailed information is given in ISO/TS 10839.

ttings intended for use in the construction of PE-X systems should be transported and stored u
designed to avoid excessive component deformation whichtis likely to create jointing difficul
j or scoring damage induced by contact with sharp objects*and other projections which may a
strength. Permissible levels of deformation are influenced by the design of the jointing equipn

f the nominal wall thickness should not be used.

y to deformation and damage increases with*ambient temperature, and particular care shoul
high-temperature environments. In conditions of low sub-zero temperatures, the flexibility of H
bstantially reduced, and more careis-necessary in dispensing pipe from coils or drum
perating personnel, particularly against whiplash injury.

not protected in accordance.with 4.1.6.3.2 may be stored outside in direct daylight provided
b is monitored and minimizéd)to avoid exposure to excessive levels of UV radiation likely to im
es of the component relative to its “as purchased” condition. Maximum permissible storage ti
pendent upon geographical location (see Figure B.1 in ISO/TS 10839:2000). Guidance from|
br should be soughtowhen establishing local requirements. Care should be taken during
PE-X pipes with. protective coatings to avoid coating damage and increased vulnerability to

Storage of fittings in direct daylight should be avoided.

be

sing
lies,
Ffect
nent

manufacturer's guidance should be sought. Components with surface defects penetrating funther

l be
E-X
5 to

the
pair
mes
the
the
uv

pair
It is

The possibjlity“oft contamination of pipes and fittings by extraneous chemical substances likely to im
component|performance should be considered in the preparation of handling and storage procedures.
particularly important to prevent contamination of jointing surfaces.

4.2.2 Jointing

4221 General

PE-X pipelines may be constructed using heat-fusion jointing techniques and/or mechanical methods.
Personnel shall be competent in the appropriate method.

Written procedures for jointing,
non-destructive

equipment operation, visual

inspection techniques,

manufacturer, shall be utilized.

10

examination and, where applicable,
authorized by the pipeline operator and/or the component
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The suitability of procedures and equipment for use outside the ambient temperature range -5 °C to +40 °C is
not covered by this part of ISO 14531, but if required such applications should be the subject of consultation
on a project-by-project basis between the pipeline operator and the pipe, fitting and equipment manufacturers.

4.2.2.2 Joint integrity

Joints shall be subjected to a full visual examination in accordance with written procedures by the personnel
engaged in jointing.

Destructive testing of joints selected by the pipeline operator may be carried out to assess their cpnformity to
the fequirements of this part of ISO 14531. If such testing is carried out, the results shall be recorded.

4.2.3 Heat-fusion joints

Hedt fusion shall be limited to socket and saddle procedures in association with equipment comnforming for
exammple to 1SO 12176-2 (electrofusion). Other equipment may be introduced provided a ([satisfactory
fitngss-for-purpose assessment is conducted by the pipeline operator.

Thel limits to the ambient temperature for effective jointing in accordance with this part of ISO 14531 are a
minjmum temperature of -5 °C and a maximum temperature of #40 °C. The suitability for use of all jointing
equjpment throughout the temperature range -5 °C to +40 °Cshall be established. However, as stated in
Cladise 1, jointing may be possible outside this range by agreement between the pipeline opergtor and the
pipg, fitting and equipment manufacturers.

The] possible effects of wind chill and rain shall be taken into account and consideration given tg the use of
shiglding around the jointing area. Capping of pipeends may be necessary to prevent the flow of ¢old air past
the Joint zone. Extra care in handling componentsimay be necessary when working in extreme conditions.

Thel pipe/spigot SDR shall be within the rahge indicated for the fitting socket/saddle (see fitting manufacturer's
technical file).

Thelintegrity and reliability of fusiofjoints depends upon

a) |the cleanliness of the components and the jointing equipment;
b) [the circularity and alignment of the components;

c) |the temperature.of the surfaces to be joined.

Joint surfaces shall be clean and free from degradation, contamination and damage immediafely prior to
conjponentiassembly and fusion.

Where scraping is necessary to create pipe surfaces that are clean, free from contamination and of a diameter
that is dimensionally suitable for immediate jointing by heat fusion, care should be taken o avoid excessive
removal of surface material (more than 0,2 mm depth) with a consequent significant dimensional change to
the component. This is particularly relevant for small-diameter pipes. The need for scraping should be
determined from the pipe and fitting manufacturer's technical file and/or installation procedure.

Where applicable, the removal of external protective layers from pipes prior to fusion jointing shall be
undertaken with care using the tools provided to avoid damage to the jointing surfaces.

Good component alignment and pipe circularity are essential for the production of a high-quality joint. Pipe

and fitting clamps shall be used for this purpose and shall be maintained in position until the required joint
cooling time has elapsed.
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4.2.2.4 Mechanical joints

Mechanical joints that require the PE-X pipe to be threaded shall not be used.

Any fluids supplied to assist in the lubrication of pipes and fittings during assembly and for protection against
corrosion shall be used in accordance with the written instructions of the fitting manufacturer. In the case of
pre-assembled metal/PE-X transition fittings, care shall be taken to avoid any contamination of pipe surfaces
likely to be used for heat-fusion jointing.

The interchange of non-integral stiffener inserts between fittings shall be avoided unless carried out under the

guidance of the pipeline operator.

4.3 Laying

4.31 Gerleral

Care shall be taken to avoid installing damaged pipelines. In particular, pipelines shall not-be installed when
there is eviglence of surface defects deeper than 10 % of the nominal wall thickness of the pipe or fitting.
Changes in| the direction of a PE-X pipeline should be achieved using in-line fittings such as preformed pipe
bends and |elbow fittings produced in accordance with ISO 14531-2 or mechanical fittings manufactured to
ISO 14531.

Natural flexjng of the PE-X pipe to achieve changes in direction is allowed provided the bend radius is limited
to a minimym value dependent upon the pipe SDR and the properties* of the pipe material at the installgtion

temperaturg in order to avoid buckling of the pipe.

NOTE A
pipe SDR. F
12d, or 1,0t
the pipe SDH

When insta

br PE-X pipes and installation temperatures in the range 5 °C to 23 °C, the multiple should be a minimu
mes the pipe SDR, whichever is the smaller. Bends containing joints should be limited to 204, or 1,5 t
, whichever is the smaller.

lling pipes at higher or lower ambiefnb temperatures, revision of the bend radius limits may

necessary and the pipe manufacturer should be consulted regarding applicable limits.

Bend radius
5d,,.

b limits for the sizes of ancillary: PE-X pipes described in Annex A of 1ISO 14531-1:2002 shoul

4.3.2 Opéen-trench installation

The PE-X pipeline should‘be evenly bedded on the bottom of the trench which may be backfilled using

excavated
selective ag
potential of

NOTE

material. Where this contains materials likely to damage the pipe, it may be necessary tqg
regardsc¢the backfill material. The pipe manufacturer should be consulted regarding the dan
backfillkmaterials.

llowable bend radii are usually expressed as multiples of'the pipe diameter d,, (e.g. 154,,) or in relation t¢ the

m of
mes

be

i be

the
be
age

Bl of

Vhen “installing pipelines in rocky terrain, it is important to ensure that the pipe exhibits a high lev

JiaYaYal\

resistance t

I L 4o tad b ] H 4 €3 it ES lei H
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tis

demonstrated by meeting the requirements for SCG given in 1ISO 14531-1 using the notched-pipe test. The full-notch
creep test (FNCT) and notched tensile test (PENT) given in the Bibliography may also be suitable for assessment of SCG
resistance.

Backfill compaction should be carried out with care, using procedures designed to provide adequate pipe
support consistent with the avoidance of a detrimental level of induced installation stress. Mechanical
compaction procedures should ensure that the pipeline is not exposed to direct contact with compaction
equipment.
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Laying procedures shall take into account the need to avoid the possible exposure of the pipeline to
unnecessarily high installation stresses. Trenchless installations involving the use of tensile drag forces
applied to long lengths of pipe for pipe re-sizing and/or placement should be monitored to avoid an
overstressed pipeline installation.

When PE-X pipes produced in accordance with ISO 14531-1 have been subjected to further solid-state
processing prior to installation to change their shape and/or reduce their size, they shall be tested to ensure
continuing compliance with the performance requirements of ISO 14531-1. Specialized pipe shapes, e.g.
U-shaped pipes, shall meet the requirements of ISO 14531-1 in the as-installed state after on-site re-forming

ope
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5.1
The
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5.2

Pre

#  Stopping the gas flow

rations.

H-state processing and/or re-forming operations on PE-X pipes shall not detrimentally affect th
hanical-jointing capability of such pipes. Jointed connections (fusion and mechanic¢al)“desig

processed pipes shall meet the performance requirements of ISO 1453142 “or I1SO 1
ropriate.

E Dimensional recovery prior to jointing of pipes subjected to solid-state processing is important. |
et joints where access to the pipe ends is possible, permanent recovery is-achieved by means of
ners. For saddle connections, the use of stiffener inserts is not practicable “ahd care is necessary i
ble area of the pipe for jointing, particularly when attaching saddle fittings to folded pipes.

gas flow may be stopped in PE-X pipes by the use of the squeeze-off technique down to
perature of —50 °C (see ISO 14531-1). The equipment employed for squeeze-off operatio
ble of withstanding safely, at the minimum ambient working temperature, all loads gener
pment assembly, operation and dismantling.

squeeze-off position shall be permanently marked to assist in avoiding subsequent repeated
rations at the same place during the lifetime’of the pipe.

Tests on site

General
pipeline operator, shall ensure, after installation and prior to commissioning, that the s

tightness of the PE*X pipeline is fit for the purpose intended. The test method(s) employe
bunt of relevanf'national and local safety regulations.

Pressure test

bsufe, testing shall be conducted at ambient temperature. The test pressure shall be greater t

(seq

e fusion- or
ned for use
1531-3, as

h the case of
nserted pipe
h selecting a

a minimum
ns shall be
ated during

squeeze-off

rength and
i shall take

an the MIP

Table 1) and within the limits given by the following formula (see EN 12007-2):

MIP < prest <0.9pRrep

where, as can be inferred from ISO 14531-1:2002, Table 1, prcp is given by

NOTE 1

20xMRS

= 0,8x 2MRS
PReP = 55" SDR_1)

The above test pressure limits assume a maximum pipeline temperature of 30 °C and a maximum test

duration of 24 h. Deviations from the test conditions are permissible subject to consultation with the pipe manufacturer
regarding the effect on the permissible value of the test pressure.
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