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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.

The prog¢edures used to develop this document and those intended for its further maintenance ate
describefl in the [SO/IEC Directives, Part 1. In particular, the different approval criteria needed\for the
different| types of ISO documents should be noted. This document was drafted in accordance with the
editoriallrules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attentionq is drawn to the possibility that some of the elements of this document may»Be the subject pf
patent rights. ISO shall not be held responsible for identifying any or all such patentrights. Details pf
any patept rights identified during the development of the document will be in the_Introduction and/¢r
on the ISP list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the conveniénce of users and does npt
constitute an endorsement.

For an ¢xplanation of the voluntary nature of standards, the-mganing of ISO specific terms arnd
expressipns related to conformity assessment, as well as infermation about ISO's adherence to the
World Trjade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/
iso/foreword.html.

This dochiment was prepared by Technical CommitteedSO/TC 138, Plastics pipes, fittings and valves fpr
the transport of fluids, Subcommittee SC 8, Rehabilitation of pipeline systems.

Alist of gll parts in the ISO/TS 23818 series cancbe found on the ISO website.

Any feedback or questions on this documentshould be directed to the user’s national standards body.|A
completg listing of these bodies can be found at www.iso.org/members.html.
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Introduction
System standards dealing with the following applications are either available or in preparation for
pipeline rehabilitation:

— IS0 11296, Plastics piping systems for renovation of underground non-pressure drainage and sewerage
networks;

— IS0 11297, Plastics piping systems for renovation of underground drainage and sewerage networks

o
Urrucr pressurc,

— SO 11298, Plastics piping systems for renovation of underground water supply networks;
— SO 11299, Plastics piping systems for renovation of underground gas supply networks;
— IS0 21225, Plastics piping systems for the trenchless replacement of underground pipeline nefworks.

These system standards are distinguished from those for conventionally linstalled plasti¢s piping
systems by the requirement to verify certain characteristics in the as<installed condition, after site
ptrocessing. This is in addition to specifying requirements for plastics\piping system compdnents as
nfanufactured.

For the assessment of conformity, three Technical Specifications for pipes of distinct matdrials are
applicable:

— ISO/TS 23818-1 (this document), Assessment of .conformity of plastics piping system§ for the
rehabilitation of existing pipelines — Part 1: Polyethylene (PE) material;

— ISO/TS 23818-21), Assessment of conformity ofpldstics piping systems for the rehabilitation of existing
pipelines — Part 2: Resin-fibre composite (REC) material,

— ISO/TS 23818-32), Assessment of conformity of plastics piping systems for the rehabilitation df existing
pipelines — Part 3: Unplasticized poly(vinyl chloride) (PVC-U) material.

These three Technical Specifications.cover the system standards, as presented in Table 1.

1) Under preparation. Stage at the time of publication: ISO/WD TS 23818-2:2020.
2) Under preparation. Stage at the time of publication: ISO/WD TS 23818-3:2020

© IS0 2020 - All rights reserved v
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Table 1 — Structure of Technical Specifications for assessment of conformity

Application
Technical Non-pressure | Drainage and
echnica i i drainage sewerage
Specification Material Technique . retworse | Watersupply | Gas supply
networks networks
sewerage under
networks pressure

LINING WITH CONTIN 1SS0 11202 1SO0 112972 1SS0 112992 1S0. 1129092
UOUS PIPES, CLOSE-FIT
PIPES AND SPIRALLY  |15011296-3  [IS011297-3  |1SO 11298-3 150 11299:3
WOUND PIPES 1SO 11296-7

I1SO/TS 23418-1 PE TRENCHLESS RE- SO 21225-1  |ISO 21225-1 IS0 21225-1 150.21225-1
PLACEMENT USING
PIPE BURSTING, PIPE 1SO 21225-2 1SO 21225-2 IS0 21225-2 180 21225-2
EXTRACTION, HORI-
ZONTAL DRILLING AND
IMPACT MOLING
LINING WITH CURED- I1SO 11296-4 1SO 11297-4 1SOA41298-42 —

1SO/TS 23¢18-22 RFC IN-PLACE PIPES (CIPP)
LINING WITH CLOSE- 1SO 11296-3
FIT PIPES

ISO/TS 23418-32 PVC-U AND — — —
SPIRALLY WOUND PIPES [ISO 11296-7

a Under preparation. Stage at the time of publication: ISO/DIS 11298-4.

The fornjat of the three Technical Specifications is in line withitéchnical specifications for assessment

conform]ty to other system standards, apart from presenting the detailed requirements for inspectia
and testing in two annexes, for non-pressure applications-and pressure applications (where applicablg

respectiyely.

The fornjat is schematically represented in Figure, 1.

Technical Specification for Assessment of conformity
of plastics piping systems for the rehabilitation of existing pipelines:

Part 4:\Rolyethylene (PE) material

1: Scope

2: Normative references
3: Terms and definitions
4: Abbreviated terms

5: General

6: Testing and inspection

Annex B

Pressure applications
Tor all respective tecnnique ranines

Annex A
Non-pressure applications

For all respective technique families

Type testing (TT)

Batch release test (BRT)

Process verification test (PVT / PVT-I)
Audit test (AT)

Type testing (TT)

Batch release test (BRT)

Process verification test (PVT / PVT-I)
Audit test (AT)

Figure 1 — Format of the Technical Specifications for conformity assessment

Figures 2 and 3 are intended to provide general information on the concept of testing and organisation
of those tests used for the purpose of the assessment of conformity. For each type of test, i.e. type testing
(TT), batch release test (BRT), process verification test (PVT), and audit test (AT), this document details
the applicable characteristics to be assessed as well as the frequency and sampling of testing.
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A typical scheme for the assessment of conformity of PE pipes, fittings, joints or assemblies by
manufacturers is given in Figure 2.

<a——

Test performed by or on behalf of the manufacturer pA(l/
&'J

Figure 2 — Typical scheme for the assessment of confoéﬂy by a manufacturer
AS

A] typical scheme for the assessment of conformity of PEQ)iPes, fittings, joints or assemblies by
nlanufacturers, including certification, is given in Figure 3. Q
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Tests performed by

te\j/aboratory on behalf of an inspection body
gcertiﬁcation body

X

2 Test performed by or on behalf of the manufacturer

& igure 3 — Typical scheme for the assessment of conformity by a manufacturer,
S including certification
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TECHNICAL SPECIFICATION ISO/TS 23818-1:2020(E)

Assessment of conformity of plastics piping systems for the
rehabilitation of existing pipelines —

Part 1:
Polyethylene (PE) material

1| Scope

This document provides a scheme for the assessment of conformity of PE products-and assenpblies for
the rehabilitation of existing pipelines, in accordance with the applicable parts-0f1SO 11296, 10 11297,
190 11298, 1SO 11299 and ISO 21225, and intended to be included in the manufacturer’s qualitly plan as
part of the quality management system and for the establishment of certification procedures.

NPTE In order to help the reader, summary tables of overall scheme requirements are provided in{Annex E.

2| Normative references
T

he following documents are referred to in the text in Such a way that some or all of theif content
constitutes requirements of this document. For dated-references, only the edition cited applies. For
uhdated references, the latest edition of the referenced-document (including any amendments) applies.

190 4427-1, Plastics piping systems for water supply and for drainage and sewerage under pressure —
Pplyethylene (PE) — Part 1: General

[0 4427-2, Plastics piping systems for water supply, and for drainage and sewerage under pressure —
Pplyethylene (PE) — Part 2: Pipes

[40 4427-3, Plastics piping systents for water supply, and for drainage and sewerage under pressure —
Pplyethylene (PE) — Part 3: Fittings

190 4437-1:2014, Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) — Part 1: General
190 4437-2:2014, Plasticspiping systems for the supply of gaseous fuels — Polyethylene (PE) — Parnt 2: Pipes

[0 4437-3:2014, Plastics piping systems for the supply of gaseous fuels — Polyethylene (PE) + Part 3:
Fittings

[

40 6259-%,Thermoplastics pipes — Determination of tensile properties — Part 1: General test mpthod

et
Lo

0 11296-1:2018, Plastics piping systems for renovation of underground non-pressure draipage and
sqwerage networks — Part 1: General

ISO 11296-2:2018, Plastics piping systems for renovation of underground non-pressure drainage and
sewerage networks — Part 2: Lining with continuous pipes

ISO 11296-3:2018, Plastics piping systems for renovation of underground non-pressure drainage and
sewerage networks — Part 3: Lining with close-fit pipes

ISO 11296-7:2019, Plastics piping systems for renovation of underground non-pressure drainage and
sewerage networks — Part 7: Lining with spirally-wound pipes

[SO 11297-1:2018, Plastics piping systems for renovation of underground drainage and sewerage networks
under pressure — Part 1: General

© IS0 2020 - All rights reserved 1
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[SO 11297-2:2018, Plastics piping systems for renovation of underground drainage and sewerage networks
under pressure — Part 2: Lining with continuous pipes

ISO 11297-3:2018, Plastics piping systems for renovation of underground drainage and sewerage networks
under pressure — Part 3: Lining with close-fit pipes

ISO 11298-1:2018, Plastics piping systems for renovation of underground water supply networks —
Part 1: General

ISO 11298-2:2018, Plastics piping systems for renovation of underground water supply networks — Part 2:
Lining withcontintouspipes

=

[SO 11298-3:2018, Plastics piping systems for renovation of underground water supply networks —Rart
Lining with close-fit pipes

ISO 112P9-1:2018, Plastics piping systems for renovation of underground gas supply“tietworks 1
Part 1: General

™

ISO 11299-2:2018, Plastics piping systems for renovation of underground gas supply.nétworks — Part
Lining with continuous pipes

ISO 11299-3:2018, Plastics piping systems for renovation of underground gds-stpply networks — Part B:
Lining with close-fit pipes

ISO 12162, Thermoplastics materials for pipes and fittings for pressure applications — Classificatio
designation and design coefficient

=

[SO 13477, Thermoplastics pipes for the conveyance of fluids —<:Determination of resistance to rapid cra¢k
propagation (RCP) — Small-scale steady-state test (5S4 test)

ISO 13478, Thermoplastics pipes for the conveyance of fliids — Determination of resistance to rapid cra¢k
propagation (RCP) — Full-scale test (FST)

ISO 212P5-1:2018, Plastics piping systems for>the trenchless replacement of underground pipeline
networky — Part 1: Replacement on the line by'pipe bursting and pipe extraction

ISO 212P5-2:2018, Plastics piping systems for the trenchless replacement of underground pipeline
networkq — Part 2: Replacement off the.line by horizontal directional drilling and impact moling

[SO 21751, Plastics pipes and fittings— Decohesion test of electrofusion assemblies — Strip-bend test

3 Terms and definitions

For the purposes of this-document, the terms and definitions given in the applicable parts of ISO 1129p,
[SO 11297, IS0 11298,1S0 11299, ISO 21225 and the following apply.

ISO and JEC praintain terminological databases for use in standardization at the following addresses:

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

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

2 © IS0 2020 - All rights reserved
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3.1 Assessment of conformity

3.1.1

certification body

impartial body, governmental or non-governmental, possessing the necessary competence and
responsibility to carry out certification of conformity according to given rules of procedure and
management

Note 1 to entry: A certification body should preferably operate in accordance with ISO/IEC 17021-1[4] or
ISO/IEC 17065(6l,

3|1.2
inspection body
bpdy that performs inspection

Npte 1 to entry: An inspection body can be an organization, or part of an organization.

Npte 2 to entry: An inspection body should preferably operate in accordance)with ISO/IEC 17020[3] or
190/1EC 17021-1[41,

JOURCE: ISO/IEC 17020:2012[3], 3.5, modified — Note 2 to entry added,}

—

3[1.3

t¢sting laboratory
lgqboratory which measures, tests, calibrates or otherwise‘determines the characteristigs of the
performance of materials (3.1.13) and products

Npte 1 to entry: In the context of this document, the matérials and products can be subjected to type testing
(3.1.6), batch release test (3.1.7), process verification tes¢’(3.1.8), audit test (3.1.10), and witness test ($.1.12), as
applicable.

bte 2 to entry: A testing laboratory should prefefably operate in accordance with ISO/IEC 17025[=1.

N
3|14

qpality management system

part of a management system with-regard to quality
N

bte 1 to entry: Requirements forquality management systems are given in ISO 9001[2],
[JOURCE: ISO 9000:2015¢3;5.4, modified — Note 1 to entry added.]

3|1.5

gnality plan

dpcument settingyout the specific quality practices, resources and sequence of activities releyant to a
particular product or range of products

3

t

1.6

ype tésting
T[T,
t cfing pﬂanrmnr‘ ta prove that the material ('2 11 Q)’ pipn’jninf (Q 1 71) or nccomh{}l (Q 1 7?) 1$ Capable
of conforming to the requirements given in the relevant standard

Note 1 to entry: The type test results should remain valid until there is a change in the material or product or
assembly provided that the process verification tests (3.1.8) are done regularly.

3.1.7

batch release test

BRT

test performed by or on behalf of the manufacturer on a batch of PE products, which has to be
satisfactorily completed before the batch can be released

© IS0 2020 - All rights reserved 3
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3.1.8

process verification test

PVT

test performed by or on behalf of the manufacturer on PE products at specific intervals to confirm that
the process continues to be capable of producing products which conform to the requirements given in
the relevant standard

Note 1 to entry: Such tests are not required to release batches of products and are carried out as a measure of
process control.

3.19
process verification test at the “I” stage
PVT-1
test performed by or on behalf of the manufacturer or installer at specific intervals during the
installatjon process to confirm that the process as specified in the installation manualceontinues to
be capaljle of producing installed products which conform to the requirements given,in.the relevant
standard

Note 1 to|entry: Such tests are not required to release batches of products and are carried out as a measure pf
process cpntrol.

3.1.10
audit te§t
AT
test perfprmed by a test laboratory on behalf of an inspection body(3:1.2) or certification body (3.1.1) to
confirm that the product continues to conform to the requirements given in the relevant standard

3.1.11
indirect{test
IT
test perfprmed by or on behalf of the manufacturer;, different from that specified test for that particular
charactefistic, having previously verified its correlation with the specified test

3.1.12
witness test
WT
test accepted by an inspection or a.certification body (3.1.1) for type testing (3.1.6) and/or audit tefst
(3.1.10), which is carried out by or{on behalf of the manufacturer and supervised by a representative pf
the inspégction or certification body, competent in testing

3.1.13

materia
generic ferm for compositions grouped by families, expressed by generic names, e.g. polypropylen|
stainlesq steel, brassyer EPDM

g

Note 1 to|entry: Definition from European Commission, Directorate-General for Enterprise and Industry, Sup-
group on Product Testing Procedures (EC, DG ENT and IND, SG PTP).

3.1.14
material batch

clearly identified quantity of a given homogeneous compound manufactured under uniform conditions
and defined and identified by the compound manufacturer

3.1.15

product

pipe, fitting, or valve of a clearly identified type intended to be a part of a piping system which the
manufacturer puts on the market

4 © IS0 2020 - All rights reserved
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3.1.16
product batch

clearly identified collection of products, manufactured consecutively or continuously under the same

conditions, using the same compound conforming to the same specification

Note 1 to entry: The production batch is defined and identified by the product manufacturer.

3.1.17
lot
clearly identifiable sub-division of a batch for inspection purposes
3/1.18
sample
ohe or more products drawn from the same production batch or lot (3.1.17), selected atrahdon without
r¢gard to their quality
Npte 1 to entry: The number of products in the sample is the sample size.
3|1.19
group
collection of similar products from which samples (3.1.18) are selected for testing purposes
3|1.20
component
product manufactured out of a specific composition compound brought to the market as part of another
product or as a spare part.
Npte 1 to entry: For drinking water application, components'may be considered as products and be inglividually
approved (e.g. O-ring, gasket) or they are tested as an intégral part of a finished product (e.g. in a valve).
3|1.21
jaint
¢nnection between two products
3|1.22
assembled product
assembled final product usingtwo or more single parts
3|1.23
agsembly
product that can be dismantled into a set of components (3.1.20)
EKAMPLE A testpiece consisting of various products.
3|1.24
samplingplan
specification of the type of sampling to be used combined with the operational specificatipn of the
entities or increments to be taken, the samples (3.1.18) to be constituted and the measurements or tests
tq b®made
EXAMPLE A specific plan which indicates the number of units of products or assemblies to be inspected.
3.1.25
product type
generic description of a product
EXAMPLE A pipe or fitting or valve or their main parts, of the same design, from a particular compound.
3.1.26
cavity
<moulding> space within a mould to be filled to form the moulded product
EXAMPLE That part of an injection mould which gives the form to the injection-moulded product.
© IS0 2020 - All rights reserved 5
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3.2 Rehabilitation general

3.21

rehabilitation

measures for restoring or upgrading the performance of existing systems, including renovation (3.2.2),
repair (3.2.4) and replacement (3.2.3)

3.2.2

renovation
work incorporating all or part of the original fabric of the pipeline, by means of which its current
performance is improved

3.2.3
replacement
construdtion of a new pipeline, on or off the line of an existing pipeline, where the function/of the new
pipeline pystem incorporates that of the old

3.2.4
repair
rectification of local damage

3.2.5

lining pipe
pipe insdrted for renovation (3.2.2) purposes

3.2.6
characteristic
property}, dimension or other feature of a material (3.1.13) or,component (3.1.20)

3.2.7
“M" stage
stage as [manufactured, before any subsequent site*processing of components (3.1.20) associated with
the particular renovation (3.2.2) technique

3.2.8

"I" stage
stage as fnstalled, i.e. in final configuration after any site processing of components (3.1.20) associatgd
with the[particular renovation (3.2.2) technique

3.29
nominal size
DN
<DN> numerical designation of the size of a component (3.1.20), which is a convenient round numbegr
approximately equalite the inside or outside diameter in millimetres

3.2.10
nominal size
DN/OD
<DN/OD>numerical designation of the size of a component related to the outside diameter

[SOURCE: ISO 4427-1:2019, 3.1.1]

3.2.11

nominal outside diameter

dn

specified outside diameter assigned to a nominal size DN/OD (3.2.9)

Note 1 to entry: Expressed in millimetres.

6 © IS0 2020 - All rights reserved
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4 Abbreviated terms

To avoid misunderstanding, the assessment of conformity abbreviated terms in this Clause are defined
as being the same in each language. For the same reason, the terms are given in three languages,
English, French and German.

© IS0 2020 - All rights reserved 7
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English French German
AT audit test essai d’audit Uberwachungspriifung
BRT batch release test essai de libération de Freigabepriifung einer Charge

campagne de fabrication
IT indirect test essai indirect indirekte Priifung
PVT process verification test essai de vérification du Prozessiiberpriifung
procédédefabrication

PVT-I process verification test essai de vérification du Einbauprozesspriifung

at the “I” stage procédé d’installation
TT type testing essai de type Typpriifung
WT witness test essai témoin Priifung unter Aufsicht
Furtherthore, the abbreviated terms given in ISO 1043-1 and the following apply.
PE polyethylene
RFC resin fibre composite
PVC-U unplasticized poly(vinyl chloride)
5 General
Materialf, products, joints and assemblies shall conform(to the requirements given in the applicable
parts of ]SO 11296, I1SO 11297, 1SO 11298, ISO 11299 and ISO 21225.
Where these product standards include clauses entitled ‘Regional requirements’, in countries of the
single Eyropean market, conformity shall be assessed against certain different normative referencg¢s
(EN equjvalents of ISO standards where not-yet merged as EN/ISO standards), as specified in the
product $tandards.
Productq and assemblies shall be produced by the manufacturer under a quality management system
which infludes a quality plan.
It is re¢ommended that the. quality management system conforms to ISO 9001[2] or similar
managerhent system.
The production of repr€sentative “I” stage samples for type testing shall conform to the requirements
given in the Parts 1 of4S0 11296, ISO 11297, ISO 11298 and ISO 11299 as applicable.
6 Testingand inspection
6.1 Grouping

6.1.1 General

For the purposes of this document, the groups specified in 6.1.2 and 6.1.3 apply.

6.1.2 Size groups

Five size

groups are defined for pipes and fittings, as given in Table 2.

For testing purposes, one individual nominal diameter, d,, shall be selected from each group.

© IS0 2020 - All rights reserved
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Table 2 — Size groups

Size group Nominal outside diameter,
d

mm
d, <75
75<d, <250
250<d,<710

710 dn<1 800
d,>1800

n

G| W|IN|-

6{1.3 Fitting groups

]

bur groups of fittings each having a similar design are defined, as given in Table 3:

Table 3 — Fitting groups

Fitting group Type of fitting
(A) Electrofusion socket fitting
(B) Electrofusiensaddle fitting
(@] Spiget end fitting
(D)2 Fabricated fitting
a2 Notapplicable for gas networks.

Fltting groups are divided in fitting types.

— Fitting group (A) includes the following>fitting types: Electrofusion couplers, electrofusion 45°
elbows, electrofusion 90° elbows, electrofusion tees, electrofusion reducers, electrofusion ¢nd caps.

— Fitting group (B) includes the following fitting types: Electrofusion tapping saddles, electrofusion
branch saddles.

— Fitting group (C) includes the following fitting types: 45° elbows, 90° elbows, tees, reducers, pnd caps.

— Fitting group (D) includes'the following fitting types: Swept bends, segmented bends, segmented tees.

2 Type testing

6

REelevant type testing shall be carried out on every new system and whenever there is a change in
design, material; production or installation method, other than routine in-process adjustments, and
wheneverthére is an extension of the product range.

T

Fpe testing to be carried out when there is a change of production site depends on the extgnt of the
clllange and should therefore be defined individually by the manufacturer and certification body.

For other change conditions, characteristics to be type tested and sampling procedures are specified in:

— Al TT for systems applied to underground non-pressure drainage and sewer
networks.
— B1 TT for systems applied to water networks, drainage and sewer networks

under pressure and gas networks.

The following abbreviated terms are used to identify change conditions requiring new type testing in
the respective tables of A.1 and B.1:

— N: New system;

© IS0 2020 - All rights reserved 9
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— D: Change in design;

— M: Change of material;

— E: Extension of the product.

Detailed

definitions of these change conditions are provided in normative Annex C.

6.3 Batch release tests

Charact

|
>
)

|
o
[\S)

6.4 Pr

Process
carried d

TISTICS TO be batch retease tested and Sampting procedures are specitied in:

BRT for systems applied to underground non-pressure drainage and sewer
networks.

BRT for systems applied to water networks, drainage and sewer networks
under pressure and gas networks.

pcess verification tests

verification tests include tests conducted at the “M” stage (PVT).afid, where applicable, tes
ut at the “I” stage (PVT-I).

Ifasam

le or process parameter does not conform to the requirements of the installation process give

in the relevant parts of ISO 11296, ISO 11297 or ISO 11298, ISO\8772, ISO 4427 (series), or ISO 443
(series), s applicable, the relevant retest procedure detailed inthe manufacturer’s quality plan shou
be performed.

For cou
replaced

NOTE
installati

Charactd

|
>
oo

|
o
|O8]

6.5 Au

Charactsd

|
‘?>
o~

by EN 12201 and ISO 4437 (series) is replaced:by EN 1555.

Failure to meet the required installation process parameters does not necessarily preclude successf]
n.

ristics to be process verificationtested and sampling procedures are specified in:

PVT and PVT-I for'systems applied to underground non-pressure drainage
and sewer networks.

PVT and PVT-I for systems applied to water networks, drainage and sewer
networksunder pressure and gas networks.

dit tests

risticssto.be audit tested and sampling procedures are specified in:

ries of the single European Market ISO 8772 is\replaced by EN 12666-1, ISO 4427 (series) |i

il

AT for systems applied to underground non-pressure drainage and sewer

I
=9}
o~

networks.

AT for systems applied to water networks, drainage and sewer networks
under pressure and gas networks.

6.6 Indirect tests

Generally, testing shall be performed using the test methods specified in the relevant parts of ISO 11296,
[SO 11297,1S0 11298, ISO 11299, or ISO 21225, as applicable.

Indirect testing may be used for BRT characteristics as given in the tables in A.2 and B.2, as applicable.
Indirect testing shall not be used for TTs, PVTs and ATs.

10
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The indirect test method used and the correlation or safe relationship of the indirect testing to the
specified testing shall be documented in the manufacturer’s quality plan. The continuing validity of the
indirect testing shall be checked at regular intervals.

In cases of dispute, the BRTs as specified in the tables in A.2 and B.2, as applicable, shall be used.

If certification is involved, the IT shall be undertaken in a manner that is acceptable to the
certification body.

6.7 Testrecords

Unless otherwise specified, all records shall be maintained for a minimum of ten years ifi)acgordance
wjith the information given in the quality management system.

© IS0 2020 - All rights reserved 11
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Annex A
(normative)

Test procedures for plastics piping systems for the rehabilitation
of networks for underground non-pressure drainage and

sewerage

A.1 Type testing

For the
comprisi
known

Type teslts shall demonstrate that the products conform to all requirements‘\for the characteristi¢

given in [lables A.1 to A.3, as applicable.

burposes of this document, the material specification consists of a compound/formulatid
g a polyethylene (PE) compound/formulation with specific trade name @and additives wit
sage level.

Table A.1 — Characteristics of lining pipes that require type testing (TT)

Reference to

Conditions requiring

Sampling procedure

applicable part(s) test?
Charadteristic | [clause(s) in 2018 or .
2019 editions] N | D | M\(YE Manufacturer Certlflcag ton
of IS0 11296 body
Melt mass-flow Parts 2, 3 [5.3] + + Once per material |Once per material
rate (MFR-value) ’ ' p p
Resistante to Once per material |Once per material
. [ Parts 2,3 [5.3, 8.3] + + in a single optional |in a single optional
internal pressure . .
size size
'gll?)mal stability Parts 2, 3, [5.3] + + Once per material |Once per material
Appearafce Parts 2, 3,7 [5.2] + + + + |Once per size Once per size grou
Density Parts 3 [5.3] + + Once per material |Once per material
Colour Parts 1,2,3/7 [5.2] + + + |Once per size Once per size grou
Dimensigns Parts2y3, 7 [5.4, 8.4] + + + |Once per size Once per size grou
Ring stiffness Parts 2, 3,7 [5.5, 8.5] + + + + Once per SN class/ | Once per SN class/
material material
Creep ratio Parts 3,7 [8.5] . N N Once per SN class/ |Once per SN class/
material material
Longitudinal o S are 3 - - - —6 . N .
reVerSiOn rdris 4, o 10.90] UIILC Pl STZC UIILC PET 51Z4C gT0U
Vicat Softening Part 7 [5.6] . . N Once per mate_rlal Once per mate_rlal
temperature per profile strip per profile strip
By checking the
Marking Parts 1,2, 3,7 [5.8] + + Once per size test results of the
manufacturer
Once per size By checking the
Memory ability Part 3 [5.6] + + + + test results of the
manufacturer

a  Explanation in 6.2 and Annex C; +: Test to be carried out.

b Recommended sampling procedure for a testing laboratory on behalf of a certification body.

12
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Reference to

Conditions requiring

Sampling procedure

applicable part(s) test?
Characteristic | [clause(s) in 2018 or .
2019 editions] N| D | M Manufacturer Certlflca]: ton
of IS0 11296 body
Modulus of
elasticity Part7 [5.3 or 5.4] + + Once per material |Once per material
(tensile)
Tensile strength 5 5 ial ial
Ibngitudinal Parts 3,7 [5.3 or 5.4] + + Once per material |Once pefk hjateria
l]i:'(ér;iatlon at Parts 3,7 [5.3 or 5.4] + + Once per material |Once/per nlaterial
Tensile strength . |
df a locked seam Part 7 [8.5] + + + Once per size Once per size group
Installation
Practice Parts 2, 3,7 [9] + + + Once per$ize Once per size group
cpmpliance

0

o

Explanation in 6.2 and Annex C; +: Test to be carried out.

Recommended sampling procedure for a testing laboratory on behalf of a €ertification body.

Table A.2 — Characteristics of replacement pipes'that require type testing (TT)

Reference to Conditions Sampling procedure
applicable part(s) requiringtest? pling p
Characteristic [clause(s) in 2018 1
editions] of N \D'| M | E Manufacturer Certific Ation
IS0 21225 body
Melt mass-flow rate + + Once per material |Once per material
(MFR-value) p p
Resistance to N N Once per material in |Once per material in
internal pressure a single optional size | a single optjonal size
'(I?I?Fr)mal stability + + Once per material |Once per material
Appearance Parts(1,:27[6.1] + + + |Once per size Once per size group
dolour + + + |Once per size Once per sige group
Dimensions + + + |Once per size Once per size group
Hing stiffness N . N Once per SN class/ |Once per SN class/
material material

Hongitudinal . .

: + + + |Once per size Once per sige group
reversion
drespratio N . . Once per SN class/ |Once per SN class/

material material

Installation Parts 1,2 [7]
practice + + + + |Once per material Once per material
compliance

a2 Explanationin 6.2 and Annex C; +: Test to be carried out.

b Recommended sampling procedure for a testing laboratory.

© IS0 2020 - All rights reserved
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Table A.3 — Characteristics of fittings that require type testing (TT)

Reference to Conditions Sampling procedure
applicable part(s) requiring test? plingp
[clause(s) in 2018
Characteristic or 2019 Certificati
editions] of D | M Manufacturer er:)l g:a; lon
ISO 11296 and ody
ISO 21225
Melt mass-flow rate + Once per compound |Once per compound
(MFR-value])
Resistanfe to inter- + Once per material in |Once per materiali
nal presqure ¢ a single optional size |a single optional size
Thermaljstability + Once per material |Once per.material
(OIT) ¢
Appearahce . Once per each Once per fitting
1SO 11296-1 [6.2] fitting group
Once per each Once per fitting
Colour 1S0 11296-2, -3, -7 + fitting aroup
[6 or 6.1] -
Dimensidns N . Once per each Once per size group
1[201]21225'1: -2 fitting and fitting group
ﬂz)c(;ll:g;_};lor . Once pér each Once per fitting
strengthl figting group
Once per size g;iocsppel‘ fitting
Effect of heating -
Once per size group Once per material
and fitting group
Watertightness ?nge per each Once per fitting
itting group

A.2 Bgtch release testing

Those chlfaracteristics specified in the xelevant parts of ISO 11296 and ISO 21225 and listed in Tables A
to A.6, shall be subject to BRTs with the minimum sampling frequency given in Tables A.4 to A.6, :

applicable.

Table A.4 — CharacteFristics of lining pipes and minimum sampling frequencies for BRTs

LS

Characterxistic

Reference to applicable part(s)
[clause(s) in 2018 or 2019 edi-

Minimum sampling frequency

tions]
of ISO 11296
Appearafce Parts 2, 3,7 [5.2] Once per 8 h and start up
Colour Parts 1,23, 71521 OTICE per 8 iTand startup
Diameter Parts 2, 3 [5.4] Once per extrusion run

Profiled strip dimension Part 7 [5.4] Once per extrusion run

Wall thickness Parts 2, 3,7 [5.4] Once per 8 h and start up

Length of pipe Part 2 [5.4] Once per 8 h and start up
Longitudinal reversion Parts 2, 3 [5.6] Once per week and start up
Memory ability Part 3 [5.6] Once per 8 h and start up

Tensile strength of a locked seam  |Part 7 [8.5] Atthe beginning and end of each spool

Marking

Parts 1,2, 3,7 [5.8]

Once per 2 h and start up

14
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Table A.5 — Characteristics of replacement pipes and minimum sampling frequencies for BRTs

Reference to applicable part(s)
Characteristic [clause(s) in 2018 editions] Minimum sampling frequency
of ISO 21225
Appearance Once per 8 h and start up
Colour Once per 8 h and start up
Diameter Once per 8 h and start up
Wall thickness IS0 21225-1, -2 [6.1] Once per 8 h and start up
length of pipe Once per 8 h and start up
Hongitudinal reversion Once per week and startup
Marking Once per 8 h andstart up
Table A.6 — Characteristics of fittings and minimum sampling frequencies for BR[l's
Reference to applicable part(s)
Characteristic [clause(s) int%(());;}] or 2019 edi- Minimum sampling frequency
of ISO 11296 and ISO 21225
Appearance Once per 8 h and start up
dolour Once per 8 h and start up
Diameter Once per 8 h and start up
Wall thickness IS0 11296-1 [6.2] Once per 8 h and start up
Socket and spigot dimensions IS0 11296-3, -7 [6 or 6.1] Once per 8 h and start up
Hffect of heating [SO 21225-1, -2 [6.1] Once per week and start up
e e o 7
Marking Once per 8 h and start up

—3

A
C3

If
1q

p
T

roduct failed.

he manufacturer shall specify a batch'in its quality plan.

he retest procedure shall be as follows:

- Find.the'last product, which conforms to the requirements as specified in the relevant]
[SO 11296 and ISO 21225.

batch or lot shall only be released for supply when all the relevant tests and inspections hpve been
irried out at least once at thiesspecified frequencies and the requirements have been met.

a product fails in respect of any characteristic given in Tables A.4 to A.6 as applicable, the|batch or
t shall be rejected,or_the retest procedures shall be performed for the characteristic on which the

parts of

- CRelease all products produced before that point and reject the products produced after that point.

Procedures for dealing with rejected products shall be detailed in the manufacturer’s quality plan.

A.3 Process verification testing

Those characteristics specified in the relevant parts of ISO 11296 and ISO 21225 and listed in Tables A.7
to A.10 shall be subject to PVTs and PVT-Is with the minimum sampling frequencies given in Tables A.7
to A.10, as applicable, if not type tested or audit tested in the same period.

© IS0 2020 - All rights reserved
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Table A.7 — a) Characteristics of lining pipes and minimum sampling frequencies for PVTs

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 editions]
of ISO 11296

Minimum sampling frequency

Thermal stability (OIT)

Parts 2, 3 [5.3]

Once per year per material
currently used

Melt mass-flow rate (MFR-value)

Parts 2, 3 [5.3]

Once per year per material
currently used

Table J\.7 — b) Characteristics of lining pipes and minimum sampling frequencies for PVI:Is

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 or 2019
editions] of ISO 11296

Minimum sampling frequency

Resistanfe to internal pressure

Parts 2, 3 [5.3]

Once per year permaterial
currently usedin a’single
optional size

Ring stiffness

Parts 2, 3,72 [5.5, 8.5]

Once peryear per material
currentlyused and pipe series

Installat{on practice compliance

Parts 2, 3,7 [9]

Onge per installation

a2 Once per year per applicable size group for each profile type.

Table A.8 — a) Characteristics of replacement pipes and minimum sampling frequencies

for PVTs

Characteristic

Reference to applicable part(s)
[clause(s) in 2018\editions]
of IS0.22225

Minimum sampling frequency

Resistanfe to internal pressure

Thermal(stability (OIT)

Melt mags-flow rate (MFR-value)

Ring stiffness

Parts 1,2 [6.1]

Once per year per material
currently used in a single
optional size

Once per year per material
currently used

Once per year per material
currently used

Once per year per material
currently used and size group
and pipe series

Table A{8 — b) Characteristics of replacement pipes and min. sampling frequencies for PVT-I's

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 editions]
of IS0 21225

Minimum sampling frequency

Installation practice compliance

Parts 1,2 [7]

Once per installation

16
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Table A.9 — Characteristics of fittings and minimum sampling frequencies for PVTs

Reference to applicable part(s)
[clause(s) in 2018 or 2019

Melt mass-flow rate (MFR-value)?

Hlexibility or mechanical strengthb

Characteristic editions] of ISO 11296 and Minimum sampling frequency
1SO 21225
Resistance to internal pressure Once per year per material
currently used in a single
optional size
Thermal stability (OIT) 1CA 119028 9 2 7 £ oo £ 4 Once per year per material
IOV 114L7U4, J, 7 LUUl ULJ

currently used

Once per year per material
currently used

Once per year per size groyp
per socket design

al  Notto be repeated for fittings material when the material is the same as for pipes and already tested for that{purpose.

bl Only for fabricated fittings made from more than one piece. A sealing ring retaining meaH is not considered gs a piece.

for PVTs

Table A.10 — Characteristics for fitness for purpose and minimum sampling frequencies

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 or 20119
editions] of ISO 11296 and

ISO 21225

Minimum sampling frequency

—

ightness of elastomeric sealing
ng joints

—

1SO 11296-2, 3, 7P [6.0r 6.1]
1SO 21225-1, 2 [6.1]

Once per 2 years per size group and
joint design?

[

Joint design at least includes: seal design, groove geometry and seal hardness (t 5 IHRD).

bl Once per year per applicable size group for each-profile type.

applicable.

4 Audittésting

© IS0 2020 - All rights reserved

Ajtest performed as @n AT does not need to be repeated as a PVT and/or PVT-I.

acteristics specified in the relevant parts of ISO 11296 and ISO 21225 and listed in Ta

Iflthe product does not conform to the\requirements in respect of any characteristic given in Tables A.7
tg A.10, as applicable, the retest“procedure detailed in the manufacturer's quality plan
performed. If the retest procedure’does not confirm conformity of the product to the requirements,
then the process shall be inyvestigated and corrected in accordance with the procedures given in the
nmlanufacturer's quality pldn)‘as well as to verify the characteristics given in Tables A.7 to| A.10, as

shall be
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Table A.11 — Characteristics of lining pipes and minimum sampling frequencies for ATs

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 or 2019
editions] of ISO 11296

Minimum sampling frequency

Melt mass-flow rate (MFR-value)

Parts 2, 3 [5.3]

Once per year per material
currently used

Resistanfe to internal pressure

Parts 2, 3 [5.3, 8.3]

OILLC }JUI 3 _yccu ] lJCl 1uatl:1 lCllD
currently used in a single
optional size

Thermal|stability (OIT)

Parts 2, 3 [5.3]

Once per year per material
currently used

Appearahce

Parts 2, 3,7 [5.2]

Once per year per gizé-group

Colour

Parts 1,2, 3,7 [5.2]

Once per year per.size group

Dimensigns

Parts 2, 3,7 [5.4, 8.4]

Once per yedeper size group

Ring stiffness

Parts 2, 3,7 [5.5]

Once per-year per size group

Creep ratio

Parts 3,7 [8.5]

Once per 5 year per size group

Longitudinal reversion

Parts 2, 3 [5.6]

Onee per year per size group

Memory pbility

Part 3 [5.6]

Once per year per size group

Modulus|of elasticity (tensile)

Part 7 [5.3 or 5.4]

Once per year per material

Tensile sfrength longitudinal

Part 7,3 [5.3 or 5.4]

Once per year per size group

Elongatign at break

Part 7,3 [5.3 or 5.4]

Once per year per size group

Tensile sfrength of a locked seam

Part 7 [8.5]

Once per year per profile type

Installation practice compliance

Parts 2, 3,7 [9]

Once per 5 year

Marking

Parts 1, 2, 3,7 [5.8]

Once per year per size group

Table AL12 — Characteristics of replacement pipes and minimum sampling frequencies for ATs

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 editions]
of ISO 21225

Minimum sampling frequency

Melt mags-flow rate (MFR-valug)?

Resistanfe to internal pressure?

Thermal|stability\(OIT)

Appearafce

Parts 1,2 [6.1]

Once per year per material
currently used

Once per 3 years per materials
currently used in a single
optional size

Once per year per material
currently used

Once per year per size group

Longitudinal reversion

Marking

Colour Qnce peryearper size group
Dimensions Once per year per size group
Ring stiffness Once per year per size group

Once per year per size group

Once per year per size group

Installation practice compliance

Parts 1,2 [7]

Once per 5 year

18
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Table A.13 — Characteristics of fittings and minimum sampling frequencies for ATs

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 or 2019 edi-
tions]
of IS0 11296 and I1SO 21225

Minimum sampling frequency

Melt mass-flow rate (MFR-value)?

Resistance to internal pressure

Once per year per material
currently used

Once per 3 years per materials
currently used in a single

—

hermal stability (OIT)

ppearance

olour

imensions

ing stiffness

reep ratio

ongitudinal reversion

ffect of heatingP

Z2lmli=lol-mliselol s

larking

IS0 11296-1 [6.2, 6.8]
IS0 11296-2, 3,7 [6 or 6.1]
1SO 21225-1, 2 [6.1]

optional size

Once per year per material
currently used

Once per year per fitting group

Once per yearper fitting group

Once per year per fitting group

Onceéper year per fitting group

Ouce per year per fitting group

Once per year per fitting group

Once per year per fitting group

Once per year per fitting group

0

o

Only for injection moulded parts.

Not to be repeated for fittings material when the material is the same as for pipes and already tested for that{purpose.

frequencies for ATs

Table A.14 — Characteristics for fitness forpurpose of the system and minimum sampling

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 or 2019 edi-
tions]
0of ISO 11296 and ISO 21225

Minimum sampling frequency

—~

ightness of elastomeric sealing
ng joints

—

1SO 11296-2,3, 7 [6 or 6.1]
1SO 21225-1, 2 [6.1]

Once per year on one fize

[

Joint design at least includes: seal design, groove geometry and seal hardness (t 5 [HRD).

o T

f production pérgroup.

C
by themeexrby their agencies.

The sizes, types and-¢lasses selected for tests should preferably be primarily those which have not
reviously been sélected for audit testing. Samples should be preferably taken from the largest volume

brtification'bodies may accept process verification tests (PVT/PVT-I) as audit tests (AT) if witnessed

© IS0 2020 - All rights reserved
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Annex B
(normative)

Test procedures for plastics piping systems for the rehabilitation
of networks for drainage and sewerage under pressure, and for

water and gas supply

B.1 Ty
For the
comprisi

known

Type tes
given in]|

In cases
and in T4

In cases

a) dimg
optil
b) joint
wirg

pe testing

purposes of this document, the material specification consists of a compound/formulatiqn
g a polyethylene (PE) compound/formulation with specific trade name @and additives with
sage level.

ts shall demonstrate that the products conform to all requirements\for the characteristi¢s
[ables B.1 to B.3, as applicable.

pf change in compound as defined in C.2, relevant type testing'requirements as defined in C|3
bles B.1 to B.3, as applicable, shall apply.

bf change in design of fittings, the following characteristics are relevant:

nsions and geometry (See column D1 of Table B.3): change of visual and functionpl
misations, change of overall dimensions, change«0f'a non-PE part;

affected part (See column D2 of Table B.3)¢change of the dimensions of the fusion zone (e.g.
pitch, wire depth), the electrical characteristics (e.g. wire, resistance), the fusion parameters

(e.g.[time, voltage).

For the gxtension of the product rangefor fittings, the relevant characteristics given in Table B.3,
column H, as applicable, shall be retested, asagreed between the certification body and the manufacturé¢r
if certifigation is involved.

For fabricated fittings, guidance(fortype testing is given in Annex D.

Tablg B.1 — Characteristics of compounds that require type testing (TT) by the compound
manufacturer
Reference to applicable part(s)
L [clause(s) in 2018 editions] .
Charagteristic ISO 11297, 1SO 11298, ISO 11299 Sampling procedure
and ISO 21225

Compounddensity 3 samples/compound

Oxidation induction time 3 samples/compound

(thermal stability)

Melt mass-flow rate (MFR) 3 samples/compound

Volatile content 1 sample/compound

Water content? 1 sample/compound

Carbon black contentb 3 samples/compound

Carbon black dispersionP 1 sample/compound
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Characteristic

Reference to applicable part(s)
[clause(s) in 2018 editions]
IS0 11297,1S0 11298, IS0 11299
and IS0 21225

Sampling procedure

Pigment dispersion®

Resistance to weathering

Resistance to rapid crack

IS0 11297-2, -3 [5.1]
ISO 11298-1 [5.3]f
IS0 11298-2, -3 [5.1]

1 sample/compound

Once/compoundd

Number of test pieces shall conform

ropagation (critical pressure n )
r \Y r rrcr’

P50 mm SDR 11 or 500 mm SDR 11)

esistance to slow crack growth
1, 110 mm SDR 11)

1 a tensile test on a butt fusion weld
1, 110 mm SDR 11)

(
2
(
Determination of the failure mode
i
(
d

lassification

Hffect on water qualityf

Resistance to gas condensate8

1SO 11299-2, -3 [5.1]
IS0 21225-1, -2 [6.1]

t01S0 13477 or 1SQ 13478,
Once/compound

3 test pieces/compound®

3 samples/compound

Shall eonform to ISO 12162
Onee/eompound

National regulations apply

1 sample/compound

ment for water content shall apply.

electrofusion joint.

human consumption.

4l Only applicable if the requirement for volatile content is not conformed to. In case of dispute, the require-

bl Only applicable for black compound.
¢| Only applicable for non-black compound.

d Three pieces for elongation at break/Three pieces forhydrostatic strength/One sample for decohes]on of an

€| Resistance to RCP and slow crack growth shall®e measured on pipe made from the same compound|batch.

f| Only applicable for compounds intended to-be used for products intended for the conveyance of watdr for

8| Only applicable for compounds intended to be used for products intended for the conveyance gas.

I1} cases of change of compoung, all type tests shall apply.

Table B.2 — Characteristics of pipes that require type testing (TT) by the pipe manufacturer

Reference to applicable Conditions
part(s) [clause(s) requiring test? Sampling procedure
in 2018 editions]
Characteristics IS0 11297 | ISO 21225
1SO 11298 b Certifigation
and D M Manufacturer body<
I1SO 11299
Dee o P ~ , |1testpieceof one
I'dlto o, J L LUOU l.llb\,b Ul vdullrl ] .
Appearance [5.2] * 1t | diameter diameter/size
group
Parts 1, 2,3 1 test piece of each 1 .tESt plece_ of one
Colour + |+ . diameter/size
[5.2] diameter
group
Dimensions Parts 2, 3 + |+ |+ 1 test piece of each éi;eriigéifsigi o
[5.4,8.4] diameter group
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Table B.2 (continued)

(80 °C,1 000 h)

Parts 2, 3 [8.5]

Elongati¢n at break

Parts 2, 3 [5.6]

dianieter/size
group 4 and 5 or
by agreement with
the end-user or
purchaser!

Reference to applicable Conditions
part(s) [clause(s) requiring test? Sampling procedure
in 2018 editions]
Characteristics IS0 11297 | ISO 21225
ISOalnle98 N|D|M| E | Manufacturer? Cerg(f)lg;lctlon
I1SO 11299
3 test pieces of 3 test pieces of
one diameter/size |one diameter/size
group 1,2 and 3 group 1,2 and@3
Hydrostdtic strength 1 test piece of one
o Parts 2,3 [8.5 + |+ |+ [+ i i
(20°C, 100 h) [8:5] d;i?efg/;ézg or By checking the
% p .. |test results of the
y agreement with
manufacturer
the end-user or
purchaser!
3 test pieces of 3 test pieces of
one diameter/sjze |one diameter/size
group 1, 2 and 3 group 1,2 and 3
Hydrostdtic strength 1 test pi€ce of one

By checking the
test results of the
manufacturer

Number of test
pieces shall con-
form to ISO 6259-1
One sample/

size group

Number of test pieq
es shall conform to
1SO 6259-1

One sample/

size group

Longitudinal rever-
sion

Parts 2, 3 [5.6]

Resistanfe to slow Parts 1, 2 3 . £ 3 . f
crack grqwth [6.1] test pieces of one |3 test pieces of one
6 <& mm Part 2 [5.6] + |+ [+ |+ d.1ameter/ dllameter/
(Cone tedt)km size group size group
Resistange to slow
crack grqwth e > 3 test pieces of 3 test pieces of one
5mm (dJ: 110 mm Part 2 [5.6] + |+ |+ [+ |onediameter/size di piece:
SDR 11) group iameter/size group
(Notch tgst)km
Resistanfe to rapid

: Number of samples | Number of samples
crack prgpagation
(critical pressure, ) | Part 2 [5.6] PO P T shall conform to shall conform to

o) ’ ISO 13477 of one  |ISO 13477 of one
(250 mm SDR {Lor diameter diameter
500 mm PDR{ T)km
Thermal|stability e o - - 1 sample persize |1 sample per size
OIT Parts 2, 375.0] rou rou

( group group
Melt mass-flow rate |Parts 2, 3 [5.6] N . 1 sample per size |1 sample per size
(MFR-value) group group

1 sample per size
group

1 sample per size
group

. . By checking the
Tensile §trength for Part 2 [5.6] + + 1 sample/size test results of the
butt fusion group 2

manufacturer
1 sample of one By checking the
Squeeze offm Part 2 [5.6] + |+ |+ di b test results of the
lameter™°
manufacturer
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ISO/TS

23818-1:2020(E)

Reference to applicable Conditions
part(s) [clause(s) requiring test? Sampling procedure
in 2018 editions]
Characteristics IS0 11297 | ISO 21225
ISOalnle98 N|D|M| E | Manufacturer? Cerg(f)l((i:;ctlon
I1SO 11299
Effect on water 1SO 11298-1 NIVTNR DR T
dqualiy! 5.3] Nertotradrestatiorrsppty
. By checking the
Marking Parts 1,2,3 + + 1.tESt piece of each test resultsof the
[5.8] diameter i
manufactufer
. By checking the
Memory ability Part 3 [5.6] + |+ [+ |+ éi;eritelt?elzice of eggll test resultg of the
manufactufer
Installation practice Parts 2, 3,7 [9] Parts 1, 2 + |+ |+ |+ |Oncepefisize Once per sige grou
cpmpliance T [7] P p group
Additional tests for coextruded pipes !
Integrity of the struc- Parts 1, 2 Xsample of each
thire after deflection Part 2 [5.6] [6.1] T T 1Y Mdiameter 1 sample/sze group
Additional tests for peelable layer pipes
1 sample of one 1 sample of one
Resistance to diameter/ :
T h + [ FN+ diameter/peelable
Weathering peelable layer for- laver formulation
mulation y
Resistance to rapid
crack propagation Parts 1,2 N.umber of test By checking the
e Part 2 [5.6] pieces shall con- #
(¢ritical pressure, p.), [6.1] + |+ |+ form to 1SO 13477 test resultg of the
(B50 mm SDR 11 or 0 d ’ |manufacturer
400 mm SDR 11)k nce/compoun
Resistance to slow 3 test pieces, Once/ By checking the
drack growth + |+ |+ com orimd ’ test results of the
({.: 110 mm SDR 11)k P manufactufer
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Table B.2 (continued)

Reference to applicable Conditions
part(s) [clause(s) requiring test? Sampling procedure
in 2018 editions]
Characteristics IS0 11297 | IS0 21225
IS0 11298 N|IDp!IM!|E!| Manufacturerd Certification
and body*
I1SO 11299

a Explanation in 6.2 and Annex C; +: Test to be carried out.

b Succegsful testing will validate pipe with the same d,, and a higher SDR, i.e. thinner wall thickness. Where@
manufacfurer extends his production beyond his approval, additional relevant type testing shall be carried lout.

¢ Recommended sampling procedure for a testing laboratory on behalf of a certification body. Testing under-
taken in f manufacturer’s laboratory can be taken into account, by the certification body.

d Longitudinal reversion is applicable to wall thickness <16 mm.
¢ For chjinge of compound of the same MRS, 1 test piece of one diameter from the manufacturer’s range.
f Applicable for each layer of coextruded pipe and for peelable layer pipes tested with/the-external layer.

g All chgracteristics except marking are applicable for the base pipe of peelable layerpipe without the layer.
Appearafce, colour, resistance to weathering, and marking ara also applicable to.peelable layer pipes includin
the layer]

Al

h Weathlering of the base pipe is assessed in accordance with ISO 4427-1.£0¢ water applications and ISO 4437-]
for gas applications. The weathering of peelable layer pipe with the layer'is’assessed by testing three test piec-
es for elongation at break/three test pieces for hydrostatic strength/one sample for decohesion of an electrofu
sion join{.

I Indiredt testing subject to study.

J For cogxtruded pipes, RCP and slow crack growth properties are covered by the use of compounds in con-
formancg¢ with ISO 4427-1 for water applications and ISQ@#437-1 for gas applications.

k Applichble to peelable layer pipes. Tests to be carried out with the peelable layer included. The base pipe is
covered by the use of compounds in conformance with ISO 4427-1 for water applications and ISO 4437-1 for ga
applicatipns.

[2)

' Applicable for compounds intended to be uséd for products intended for the conveyance of water for human
consumption.

m - Appli¢able for products intended for)the conveyance of gas.
1 To be performed preferably ond;63 SDR 11.

© Sampl|ng procedure of one‘diameter.

Tjable B.3 — Characteristics of fittings that require type testing (TT) by the fitting

manufacturer
Reference to Conditions Sampling procedure
applicable part(s) requiring test? pling p
[clause(s) in 2018
s editions|
Characteristic
ISO 11297, NI pilpzl M| E Manuf Certification
ISO 11298, anufacturer bOdyb
ISO 11299
and ISO 21225
5 test pieces/size/ 5 teidt_pleces Of.
fitting typecs one 1ar?r1e.ter/51ze
group/fitting type
Appearance + + + -
. . 1 test piece of one
1 test piece/size di .
roup/fitting typel iameter/size -
§ group/fitting typel
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Table B.3 (continued)

ISO/TS 23818-1:2020(E)

Reference to

Conditions

Sampling procedure

applicable part(s) requiring test?
[clause(s) in 2018
- editions]
Characteristic IS0 11297, Certification
1SO 11298, N |D1|D2| M| E Manufacturer bodyb
IS0 11299
and ISO 21225
- - S-testpteces of
?i;,;i;%l;;(;i/gsme/ one diapjet¢r/size
dolour . .\ .\ group/fittirg type
1 test piece/size 1_test piece_of one
group/fitting typel dlametgr/ Sipe -
group/fittirlg typel
e O
Hlectrical fitting typese group/fittirlg type
characteristics + + + 1 . -
(P (B) 1 testpiece/size digerflte?;;:ige one
group/fitting typel L -
group/fittirlg typel
5 test pieces/size/ > tesdt-plece Of.
fitting typecs one diametd r/size
Dimensions + + * + group/fitting type
1 test piece/size 1.tESt piece_of one
group/fitting typel diameter/sige -
group/fitting typel
. . 3 test pieces of
3 test pieces/size/ . .
Hydrostatic fitting typestm |1 dlafr_ne_t( r/51zei
skrength & +f 1+ group/fitting type
° 1 test piece/size | By checking the test
(RO °C, 100 h) y 8
group/fitting results of tHe manu-
typelbmn facturer!
Hydrostatic 1 test piece/size By checking the test
skrength + + + roup)/fitting type results of tHe manu-
(B0 °C, 165 h) group EYPE | tacturer
. . 3 test piece$ of
3 test pieces/size/ . .
Hydrostatic fitting typestm | 71° dlafr'ne_t( r/51zei
skrength + + | +fF ] o+ group/fitting type
(B0 °C, 1 000 h) 1 test piece/size | By checking the test
' 1SO 11298-1 [6.3]4 group/fitting results of tHe manu-
150112972, 3 [6.1] typellmn facturer’
15011298-2, 3 [6.1] 1 test piece/size/ | 3 oo Piecelrone
fitting type/ 1ametgr/§1ze
Decotest 150 21225-1, 2 [6.1] conditiongo group/fittirjg type,
CONeSIVvE + + +f + | condition
resistance (A) -
1 test piece/size/ By checking the test
fittine typebk results of the manu-
§tYP facturer
. . 1 test piece of one
1 test piece/size . .
fittingptypeé / dlamete_r/slze
Evaluation of conditiong® group/fitting type,
ductility of fusion + + |+ |+ condition®
joint interface (B) 1 test piece/size/ By checking the test
fitting typehko results of the manu-
§typ facturer

© IS0 2020 - All rights reserved

25



https://standardsiso.com/api/?name=60abb0690379b79e3943377fd776ff36

ISO/TS 23818-1:2020(E)

Table B.3 (continued)

Reference to Conditions Sampling procedure
applicable part(s) requiring test? pling p
[clause(s) in 2018
. editions]
Characteristic
ISO 11297, N Ipilpzl m!| E Manuf Certification
ISO 11298, anufacturer bOdyb
1SO 11299
and ISO 21225
. Ttestpiece/size Bychecking thetest
;F(frrlljﬂftsf;;git?(j) + + + |group/fitting results of the manu
type/condition facturer
Impact . . N 1 test piece/size/ |1 test piece/size
resistande (B) fitting typeP group/fitting typeP
. . By checking the test
Pressure|drop (B) + + + flittteiflt ;Eecgésme/ results of the manu
§Lyp faeturer?
Short-terym . . 3 test pieces of
internal pressure + + +f ]+ ?ittteiflt pllecizﬂilze/ one diameter/size
resistande (A)d styp group/fitting typel
Resistanfe to ¢ 3 test pieces/size/ 3 test pleces Of.

) d + + |+ S P 1 one diameter/size
tensile ldad (A) fitting types'p group/fitting type'p
Thermal . . T\sample/size 1 sample/fitting
stability (OIT)¢ group/fitting type |group
Melt mags-flow N . 1 sample/size 1 sample/fitting
rate (MFR-value) group/fitting type |group
Effect onwater . . National regula-
qualityd tions apply

. . 1 test piece of one
Marking + + + flittteiilt pz(leczésme/ diameter/size
styp group/fitting type
Fusion system : . . 1 test piece/size/ .
recognitijon fitting type
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Table B.3 (continued)

Reference to Conditions
applicable part(s) requiring test?
[clause(s) in 2018

editions]

150 11297, Certification
1SO 11298, N [D1|D2| M | E Manufacturer body®

IS0 11299
and ISO 21225

n 1 s . [aY 1A Falil | I
LAPIAIIdUUITTITO. Z  dITU AIINICA G, TIT dUUTUUIT.

Sampling procedure

Characteristic

D1: Change of dimensions and geometry such as: change of visual and functional optimization,chatnge of
gverall dimensions, change of non PE-part;

D2: Change of joint affected part such as: change of the dimension of the fusion zone (e.g. wire pitclj, wire
epth), the electrical characteristics (e.g. wire resistance), the fusion parameters (e.g. time,voltage);

o

+: test to be carried out.

o

Recommended sampling procedure for a testing laboratory. Testing undertaken irfa manufacturer laborato-
y shall be taken into account, provided prior acceptance by the certification body:

—

(e

(A): Electrofusion socket fitting

(B): Electrofusion saddle fitting

(C): Spigot end fitting
dl Only applicable if ISO 4427-3 for water applications and 1ISO4437-3 for gas applications applies.

[e]

Test pieces should be taken from surfaces, especially those\forming part of a fusion joint.

Manufacturer sampling procedure changed from “size/fitting type” to “2 dimensions/size group/fittfing
ype” for size group 1, 2 and 3.

Shall contain fitting from each cavity. The minimum number of samples shall be at least one from eag¢h cavity.

= 09 e+ ™

Only applicable to size group 2 and 3 up to and including d, 450 mm.

One test piece for size group 3.

Only applicable to size group 4 and-5.

=

Test sample may be mechanically reduced in wall thickness for testing purposes.

Largest dimension produced\by the fitting manufacturer. Correlation to smaller dimensions to be copfirmed,
g. by theoretical calculation of correlation testing.

D

=

Alternatively, for d, % 450 mm, the test can also be performed water-in-air. In case of dispute, watertin-wa-
br shall be used.

ot

=

For fitting typ€ (B) alternative testing (e.g. pressurization through saddle outlet) is allowed.
o For size greip 3, 4 and 5 to be checked by the strip-bend test according to ISO 21751.
Pl Test not.applicable to size group 4 and 5.

q Onmly\applicable for compounds intended to be used for products intended for the conveyance of watgr for
Hufan consumption.

B.2 Batch release testing

Those characteristics specified in the applicable parts of [ISO 11297, IS0 11298, 1S0 11299 and I1SO 21225
and listed in Tables B.4 to B.6 shall be subject to BRTs with the minimum sampling frequency as given
in Tables B.4 to B.6, as applicable.

For fabricated fittings, guidance for type testing is given in Annex D.
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Table B.4 — Characteristics of compounds and minimum sampling frequencies for BRTs
by the compound manufacturer

Reference to applicable part(s)
[clause(s) in 2018 editions]

Characteristic ISO 11297, ISO 11298, ISO 11299 Minimum sampling frequency
and ISO 21225
Compound density 1 sample/batch/7 days
Oxidation induction time 1 sample/batch/7 days
(thermal stability)
150 11297-2, -5 15.1]
Melt mags-flow rate (MFR) 1 sample/batch/7 days

1SO 11298-2, -3 [5.1]

Volatile dontent 1 sample/batch/7 days
Water coptent? IS0 11299-2, -3 [5.1] 1 sample/batch/7 days
Carbon Hlack contentb 150 21225-1,-2[6.1] 1 sample/batch/7 days
Carbon bllack dispersionP 1 sample/batch/7 days
Pigment dispersion¢ 1 sample/batch/7 days

a  Only gpplicable if the requirement for volatile content is not conformed to. In case of disputéythe requirement for watgr
content shall apply.

b Only fipplicable for black compound.

¢ Only ppplicable for non-black compound.
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Table B.5 — Characteristics of pipes and minimum sampling frequencies for BRTs

Reference to applicable part(s)
Lo [clause(s) in 2018 editions] L .
Characteristicf Minimum sampling frequency?
ISO 11297,1S0 11298, ISO 21225
1SO 11299
Appearance Parts 2, 3 [5.2] All start up and at least every 8 h.
Colour Parts 1, 2, 3 [5.2] All start up and at least every 8 h.
s ancinne Darte 2 2 [E A4 Q Al All start up and continuously¢ or at
TR least every o h.
Parts 2, 3 [5.5, 8.5] 1 test piece/batch, butatlepst
every 7 d (size groups- and 2),
Hydrostatic strength . )
B0 °C, 165 h) 1 test piece/batch (size group 3)
Parts 1,2 [6.1] |By agreementwith the endruser or
purchasef’(size group 4 angl 5)8
Hlongation at breakd  |Part2, 3 [5.6] 1 sample/batch
(xidation induction Parts 2, 3 [5.6] 1 sample/batch
tlme (thermal
skability)b
Melt mass-flow rate Parts 2, 3 [5.6] 1 sample/batch
(MFR)d
Marking Part1,2,3[5.8] All start up and at least every 8 h.
Memory ability Part 3 [5.6] —
Additional tests for coextruded pipes
Delamination® |Parts 2 [5.6] |Parts 1,2 [6.1] |After the hydrostatic strength test

ertification body.

o

By indirect testing.

o Q.

hses of use of 100 % virgin material™Applicable for all layers of coextruded pipes for the MFR test.

Test samples from the hydrostatic strength test shall be examined after testing for any signs of delamin
b0 4427-2 for water applicatien's and 1SO 4437-2 for gas applications.

- — @

For peelable layer pipesall characteristics are assessed on the base pipe without the layer except marking. Ap
blour, and marking are\dlso assessed on the peelable layer pipe with the layer.

(@]

8| Indirect testing subject to study.

al  Batch refers to pipe batch but an alternative appreach could be considered based on compound batch if agr¢ed by the

c
bl Test carried out on the inner surface. For coéxtruded pipes, test inner/outer and each mid layer. Tests may be carried
out at higher temperature by indirect testing, see’ 1SO 4427-2 for water applications and ISO 4437-2 for gas applicptions.

Tests to be carried out where own reprocessed materials of the same compound are used. The test is not applicable in

ation, see

pearance,
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Table B.6 — Characteristics of fittings and minimum sampling frequencies for BRTs

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 editions]
1SO 11297,1S0 11298,

ISO 11299 and ISO 21225

Minimum sampling frequency

Appearance®

Coloure¢

1 test piece/cavity at start-up, then 1 test
piece per shift, but at least every 8 h.

1 test piece/cavity at start-up, then: 1 test
piece per shift, but at least every 8 h.

Electrica] characteristics (A) (B)

Dimensi

ns¢

Hydrostd

tic strength

1SO 11297-1 [6.2]
IS0 11297-2, 3 [6.1, 6.8]
ISO 11298-1 [6.2]
1SO 11298-2, 3 [6.1, 6.8]
1SO 11299-1 [6.2]

1 test piece/cavity at start-up, then:

a) 1 testpiece per shift (quantitative),
but at least every 8 h¢

b) Each fitting during productiond

1 test piece/cavity at starf-up, then 1 test
piece per shift, but at least every 8 h.

1 test piece/batchycavity, but at least

(80 °C, 165 h)feh IS0 11299-2, 3 [6.1, 6.8] every 10 d.
Evaluatign of ductility of fusion |ISO 21225-1, 2 [6.1] 1 test piece/batch/cavity, but at least
joint interface (B)b.fhl every 10 d«
Fusion system recognition (A) 1 testgiece/batch, but at least every 10 d
(B)e,f
Marking { test piece/cavity at start-up, then 1 test
piece per shift, but at least every 8 h.
a  (A): Electrofusion socket fitting;
(B): EJectrofusion saddle fitting.
b Only fo be performed if requested by the end-user or purchdser.
¢ For njultiple cavity moulds, a rotating sampling procedure between the cavities for testing during the shifts shall be
considered. The manufacturer shall give details in its quality plan accordingly.
d  May He checked on a qualitative basis (pass —.d6.hot pass).
¢ May He checked when welding the hydrostatie’strength test sample.
f For fiftings in size group 3, 4 and 5, tests\to be performed either every 10 days or alternatively every 1 000 fittings.
&  Alterpatively, for d, > 450 mm, the test can also be performed water-in-air. In case of dispute, water-in-water shall
be used.
h Test1jot applicable to size grfoup4 and 5, or by agreement with the end-user or purchaser.

I For size group 3 to be checked by the strip-bend test according to ISO 21751.

The maanacturer shall specify a batch in its quality plan.

A batch
carried d

br lot shall only be released for supply when all the relevant tests and inspections have beg
ut at least once at the specified frequencies and the requirements have been met.

Ifaprod

£rosla s ol L. 4 et H atlea-Toll 1: A | sl o Lo ol lot alaall
uctt Idliio 1111 CDPCLL Ul Clll_y CIIardtitTl IotIU slVCll ITIT LIIC 1dUIT doS apyux,aunc, LIICU DUatlll Ul 10U S11dll

e

rejected or the retest procedures shall be performed for the characteristic on which the product failed.

The retest procedure shall be as follows:

— Find the last product, which conforms to the requirements as specified in the applicable parts of

[SO 11297,1S0O 11298, 1SO 11299 and ISO 21225;

— Release all products produced before that point and reject the products produced after that point.

Procedures for dealing with rejected products shall be detailed in the manufacturer’s quality plan.

30
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B.3 Process verification testing

Those characteristics specified in the applicable parts of [ISO 11297,1S0 11298,1S0 11299 and I1SO 21225
and listed in Tables B.7 to B.9, shall be subject to PVTs with the minimum sampling frequency given in
Tables B.7 to B.9, as applicable, if not type tested or audit tested in the same period.

For fabricated fittings, guidance for type testing is given in Annex D.

Table B.7 — Characteristics and minimum sampling frequencies for PVTs
by the compound manufacturer

Reference to applicable part(s)
R [clause(s) in 2018 editions] - :
a
Characteristic ISO 11297, 1SO 11298, ISO 11299 and Minimum sampling frequency
IS0 21225
(Jlassificationb Once per y€ar per materiallcurrent-
ly used with one dimensio

Resistance to rapid crack prop- IS0 11297-2, -3 [5.1] Oncelper year per material cur-
agation (critical pressure, p.), IS0 11298-2, -3 [5.1] refitly used
(f>15mm, 250 mm SDR 11 or  |1SO 11299-2,-3 [5.1]
300 mm SDR 11) IS0 21225-1, -2 [6.1]
Resistance to slow crack growth Once per year per material cur-
(f,: 110 mm SDR 11) rently used
al  Only to be performed if no AT is performed during the same perigd.
bl Check two stress levels at 20 °C as follows:

PE 80 at 10,0 MPa/100 h, 9,1 MPa/2 500 h;

PE 100 at 12,0 MPa/100 h, 11,1 MPa/2 500 h.
In addition, every 8 years a test at 80 °C for PE 80 at 3,8-MPa/5 000 h and for PE 100 at 4,8 MPa/5 000 h shall be cdrried out.
Test three test pieces on 1 diameter of size group 1 pipe. The corresponding time shall be exceeded without failufe.

Table B.8 — a) Characteristics-of pipes and minimum sampling frequencies for P{YTs
by the pipe manufacturer

Reference to applicable part(s)

Lo [clause(s) in 2018 editions] L .
Characteristic? Minimum sampling frequency®<
1S011297,1S0 11298, 1SO 21225

ISO 11299

Hlongation at break 1 sample of one diameter/size group/
year/compound designation
production site

— Parts 2, 3 [5.6] : :
Hongitudinal 1 sample of one diameter/size group/

reversion< Parts 1, 2 [6.1] year/compound designation
production site

(ircumferential Parts 2, [5.6] 1 sample of one diameter/

r vatsionf size arogun 3 /vear/compound
o r rJ 7 r

designation/production site

Additional tests for coextruded pipes

a  For peelable layer pipes all tests are performed on the base pipe without the layer.
b Only to be performed if no AT is performed during the same period.
¢ Rotate sizes, SDR and compound, as applicable.

d  Only to be performed if not carried out in BRT. Test samples from the elongation at break test on coextruded pipes
shall be examined after testing for any signs of delamination, see ISO 4427-2 for water applications and 1SO 4437-2 for gas
applications.

¢ Longitudinal reversion applicable to wall thickness <16 mm.

f Only for pipes intended for the conveyance of gas.
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Table B.8 (continued)

Reference to applicable part(s)
clause(s) in 2018 editions
Characteristic? [ ) ] Minimum sampling frequency?<
IS0 11297,1S0 11298, 1SO 21225

1SO 11299
Integrity of the One diameter/size group/
structure after year/compound designation/
deflection Parts 2, [5.6] Parts 1,2 [6.1] production site
Delamin tiond Afterthe n]nngnfinn at breal test

b Only

f Only

a  For peelable layer pipes all tests are performed on the base pipe without the layer.

o be performed if no AT is performed during the same period.

¢ Rotatg sizes, SDR and compound, as applicable.

d  Only fo be performed if not carried out in BRT. Test samples from the elongation at break test on deextruded pip4
shall be examined after testing for any signs of delamination, see ISO 4427-2 for water applications and1SO 4437-2 for g4
applications.

¢ Longitudinal reversion applicable to wall thickness <16 mm.

or pipes intended for the conveyance of gas.

v wn

Tablle B.8 — b) Characteristics of pipes and minimum samplingfrequencies for PVT-I's

by the pipe manufacturer

Reference to applicable part(s)
Lo [clause(s) in 2018 editions] . .
Charjcteristic? Minimum sampling frequency®<
ISO 11297,1S0 11298, IS0 21225
1SO 11299
Hydrostgtic strength One diameter/year/MRS class/size
(80°C, 1/000 h)d group 1, 2 and 3/production site
Parts 2, 3 [5.5] Parts 1,2 [6.1] |One diameter/year/MRS class/size
group 4 and 5/production site, or
by agreement with the end-user or
customer®
Install.at on practice Parts 2,3, 7 [9] Parts 1,2 [7] Once per installation
compliarce

a  Forp
b Only
¢ Rotat]
d 3 test

¢ Indir

o be performed if no AT is performed during the same period.
e sizes, SDR and conipound, as applicable.
pieces of size group 1 or 2, 1 test piece of size group 3, 4 and 5.

bct testing subject to study.

belable layer pipes all tests ate performed on the base pipe without the layer.
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Table B.9 — Characteristics of fittings and minimum sampling frequencies for PVTs

by the fitting manufacturer

Characteristic

Reference to applicable part(s)
[clause(s) in 2018 editions]

IS0 11297,1S0 11298, 1S0 11299 and

ISO 21225

Minimum sampling frequency

Hydrostatic strength
(80°C, 1000 h)fs

1 test piece per cavity of one
diameter from one fitting type/
fitting group/size group/year/

[ecohesive resistance (A)h

Hvaluation of ductility of fusion
int interface (B)dhi

—

Tensile strength for butt fusion (C)

—

mpact resistance (B)k

9]

hort-term internal pressure
psistance (A)d

—

Resistance to tensile load (A)ek

1S011297-2, -3 [6.1]
1S011298-2, -3 [6.1]
1S011299-2, -3 [6.1]
IS0 21225-1, -2 [6.1]

compound/production sitq

1 test piece per cavity'of ofje

diameter from oneitting type/
size group/year/conipound/
production site

1 test piecéper cavity of onje
diameter fom one fitting tiype/
size group/year/compound/
production site

1 test piece per cavity of onpe
diameter from one fitting tiype/
size group/year/compound/
production site

1 test piece per cavity of orje
diameter from one fitting lype/
size group/year/compound/
production site

1 test piece per cavity of onje
diameter from one fitting tiype/
size group/year/compound/
production site

1 test piece per cavity of orje
diameter from one fitting tiype/
size group/year/compound/
production site

0

(A): Electrofusion socket fittifig
(B): Electrofusion saddle fitting
(C): Spigot end fitting

o

Change of produet'type, diameter and SDR every year to grant that all fittings are tested over a certain tirhe period.
[etails shall be givenin the manufacturer’s quality plan.

¢l Results from/audit tests should be regarded as PV Ts.
dl  Only to(bg performed if not tested in the BRT.
€|  Ontlyapplicable if ISO 4437 (series) applies.

fl Alternatively, for d,, > 450 mm, the test can also be performed in air. In case of dispute, water-in-water shall Be used.

g For fitting type (B) of size group 3, 4 and 5 alternative testing (e.g. pressurization through saddle outlet]is allowed.
h Test sample may be mechanically reduced in wall thickness for testing purpose.
I Forsize group 3, 4 and 5 to be checked by the strip-bend test according to ISO 21751.

k  Testnot applicable to size group 4 and 5.

If the product does not conform to the requirements in respect of any characteristic given in Table B.7
to Table B.9, as applicable, the retest procedure detailed in the manufacturer's quality plan shall be
performed. If the retest procedure does not confirm conformity of the product to the requirements,
then the process shall be investigated and corrected in accordance with the procedures given in the
manufacturer's quality plan, as well as to verify the characteristics given in Table B.7 to Table B.9, as

applicable.
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A test performed as an AT does not need to be repeated as a PVT.

B.4 Audit testing
ATs are performed if a third-party certification is involved only.

Those characteristics specified in the applicable parts of ISO 11297, ISO 11298, ISO 11299 and
[SO 21225, and listed in Tables B.10 to B.12, are intended to be audit tested with the minimum sampling
frequency given in Tables B.10 to B.12, as applicable.

For fabrigated fittings, guidance for type testing is given in Annex D.

Table(B.10 — Characteristics and minimum sampling frequencies for ATs for the compoeund

Reference to applicable part(s)
s [clause(s) in 2018 editions] .
Characteristic ISO 11297, 1SO 11298, Sampling procedure
ISO 11299 and ISO 21225
ClassificAtiona 1 samplg/twg years/compound/
production site

Resistanfe to rapid crack prop- IS0 11297-2, -3 [5.1]
agation (fritical pressure, p_), 1SO 11298-2, -3 [5.1] 1 sample/five years/compound/
(e 215 mm, 250 mm SDR 11 or 1SO 11299-2, -3 [5.1] production site
500 mm FDR 11) 1SO 21225-1,-2 [6.1]
Resistanfe to slow crack growth 3 test pieces/year/compound/
(d,: 110 ;nm SDR 11) production site

a  Checlf two stress levels at 20 °C as follows:
PE 80|at 10,0 MPa/100 h, 9,1 MPa/2 500 h;
PE 10p at 12,0 MPa/100 h, 11,1 MPa/2 500 h.

In additiop, every 8 years a test at 80 °C for PE 80 at 3,8<MPa/5 000 h, and for PE 100 at 4,8 MPa/5 000 h, shall be carrie
out. Test three test pieces at each stress level on 1 diamieter of size group 1 pipe. The corresponding times shall be exceede]
without fgilure.

[=P =]
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Table B.11 — Characteristics and minimum sampling frequencies for ATs for pipes

Reference to applicable part(s)
[clause(s) in 2018 editions]

Characteristic! Minimum sampling frequency?
ISO 11297,1S0 11298, 1SO 21225
ISO 11299

Appearance Parts 2,3 [5.2] 1-test piece on one (-ilam_eter/year/
size group/production site

Colour Parts 1,2,3 5.2 Ltestplece on one diameter/year/
size-group/productionsite

Dimensions Parts 2, 3 [5.4, 8.4] 1-test plece on one (-ilamgter/year/
size group/production site

. One diameter/year/one size grojip/

g yd:ostatlc streggth Parts 2, 3 [5.5] production site 3 teStpieces of dize

(BO°C,1000h)ede - )
group 1 or 2, 1 test'piece of size group 3

Resistance to slow crack

growth e <5 mm One diameter/year/one size gropp/

(Cone test) e 2 5 mm Part 2 [5.6] production-site 3 test pieces of dize

(Notch test) group L'or 2, 1 test piece of size group 3

(§,: 110 mm SDR 11)h

Resistance to rapid crack Parts 1, 2

propagation (critical [6.1] . .

pressure, p.), (e = 15 mm, |Part2 [5.6] 1 tecslt piece on one diameter/2 yjears/

2450 mm SDR 11 or production site

500 mm SDR 11)h

I

longation at break¢

Parts 2, 3 [5.6]

Number of samples shall confor
ISO 6259-1 one diameter/year/
size group/production site

n to

(xidation induction time Parts 2, 3 [5.6] 1 test piece on one diameter/yegr/
(fhermal stability)e ’ ’ size group/production site
Melt mass-flow rate 1 test piece on one diameter/yegr/
(MFR-value)® Parts 2,3 [5 6] size group/production site
longitudinal reversion® |Parts 2, 3{5.6] ;Li;iségsgjsggﬂit?éinslft?r/yedr/

. 1 test piece on one diameter/year/
Marking Parts 1, 2,3 [5.8] size group/production site

- — 1 test piece on one diameter/year/

Nemory ability Part3 [5.6] size group/production site
I1sta11.at10n pragtice Parts 2,3, 7 [9] Parts 1,2 [7] Once per 5 year
compliance

0

o

(=

Rotate sizes and SDR every year.

Longitudinal reversion is applicable to wall thickness <16 mm.

¢| _For coextruded pipes, test samples from the hydrostatic strength and elongation at break tests shall be exam|
pstinig for any signs of delamination, see ISO 4427-2 for water applications and I1SO 4437-2 for gas applications.

ined after

d 3 testpieces of size group 1 or 2, 1 test piece of size group 3, 4 or 5.

¢ Applicable for each layer of coextruded pipe.

f - All tests except marking are applied to the base pipe of peelable layer pipes. Appearance, colour and marking are also

assessed for peelable layer pipes with the layer included.

g  For size group 4 and 5 by agreement with the inspection body. Indirect tests under study.

h Only for pipes for the conveyance of gas.
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